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New Shingle-Planing Machine. 


The accompanying engraving represents a 


new machine, brought out by E. & B. 
Holmes, Buffalo, N. Y. There is said to 
be an increasing demand for planed shingles, 
and this machine has been designed and 


placed on the market to meet the demand of 
shingle makers. 

‘This machine will plane shingles up to 12 
inches in width, and of any desired thick- 
It can be 


ness adjusted to plane any taper 
the shingles may be planed from heel to 
point, or the knives can be brought to com- 
mence cutting at any part of the shingle 


thought desirable. 

The roll boxes are stationary in the hous- 
ings, and the bed yields to any taper 
given to the shingle. 

The machine with a 
beading attachment, by the use of which 
of b 


is provided 


a series ads can be raised on the 
shingle. 

The countershaft has tight and loose 
pulleys, 10 inches diameter and 44 inch- 
and should make 680 revolu- 


tions per minute. 


Cs 


face, 


- ° ii 
English and American Locomotive 
Practice. 
By W. H. Boorn. 


SECOND PAPER, 

A lack of steaming power has been 
as frequent a fault as any other in the 
In the very early days, the 
tendency of English practice was to high 
speeds, and a good supply of steam was 
necessary. It was early recognized that 
the plate frame 


locomotive. 


rendered possible a 
wider fire-box than did the thicker bar 
frame, and this fact would greatly 
help to fix the type of frame in Eng- 
land, whilst in America the bar frame 
Was already firmly established before 
the call for abundant steam had 
the superiority in this respect of the 
plate frame. 

The insufticient width of 
1 the case of bar frame 
to the 
firs 
do 
inches breadth of tire grate, 


shown 


the fire-box 
engines has led 
alongside of the 
deepened and thinned 
extra 
which are natu- 
Here, then, 
we see how the requirements of the furnace 
haveled to a change in the frame. 

The England has 
better steaming qualities than American coal, 


use of frames, which, 


box, have been 


wnin order to give the four or five 


1} 


rally given with the plate frame. 


average coal used in 


and so far it has not been necessary, in even 


the highest speed engines, to remove the fire- 


box from between the frames. The poorer 
Steaming qualities of American coal, on 
the other hand, have brought about the 


Wootten fire-box, and the hard coal fire-box 


above the frames. These purely American 
modifications are thus partially the result of 
a natural cause—the fuel of the country—and 
partly of the type of framing which has 
served to intensify the influence of the fuel 
quality, just as the excellent quality of the 


luglish fuel has tended to prevent a change 

Oo! design in fire-boxes, which are still univer- 
placed wholly between frames. 

the 

form and attachment of cylinders. 

acknowledged in England 


We see also the influence of frames in 


lt is universally 
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that inside cylinder engines are much steadier 
the outside cylinder type. 
The more central application of the driving 
force in engines of the inside type will ac 
largely for this, as theory 
would indicate. 

Apart from this, however, there are other 
reasons for the complaint which has been 
made, that outside cylinder engines wriggle 
themselves to pieces. 

In America the two cylinders are cast from 
one pattern, and form part of the saddle cast- 
ing, extending each 
cylinder carrying half the saddle. The two 
castings are bolted together and form a con 
tinuous stiff beam or girder across the front 
To this. stiff 


than engines of 


count which is 


right across the engine, 


end of the engine. casting the 


SHINGLE-PLANING 


Now in an 
outside cylinder engine the cylinder castings 
direct with the 
but are each bolted to the plate frames, 


frames are attached. English 


have no connection the one 
other, 
and these in turn are more orless rigidly con 
by transverse plate stays. Such a 
mode of connection cannot give that rigidity 
against a to and fro working under the in- 
fluence of the steam pressure that is secured 
by the American plan. 

In the English engine, with inside cylinders, 


nected 


the bolting of these to the frames and attach- 


ment to each other gives as much rigidity as 
is secured in the American engine, and it is 
largely to this that the steadiness of the 
inside cylinder is to be attributed. With the 
English system of placing the valves of out- 
side cylinders within the smoke-box there 
would be a difficulty in bolting the two cy]l- 
rigid girder, 
unless the 
valve faces were made more inaccessible. The 
difficulty, might and 
soa very great improvement would be effected 


inders together, so as to form a 


as in the case of inside cylinders, 


however, be overcome, 


in this detail. A further cause leading to the 


|almost universal employment of the outside 


cylinder in America has already been noticed, 
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the iron 
facture at the period when types were be 
fixed. Looked at climatic 


point of view, it would seem that in a climate 


as the less advanced state of manu 


coming from a 


of such severe cold the inside cylinder type 
would have been preferred, and it is no doubt 
because of the better facilities in early days 
for making cranked axles in England, that, in 
spite of the weakness of this detail, the supe 
the cylinder type 
enabled this to a large extent to displace the 
outside cylinder in England, 
the latter has always maintained its place for 
the very fastest traffic. With the plate frame 
there is always a difficulty 
pair of full sized cylinders with their valves 
between the frames, and frequently the valves 


rior economy of inside 


where, however, 


in getting ina 


bh ) 


oe 





MACHINE, 


have been placed beneath the cylinders. With 
the open work of the barframe the outside of 
the cylinders at their widest part might easily 
project somewhat through the frames, and so 
it would not be difficult to fit large cylinders 
inside an engine with bar frames, and for 
slow running freight engines itis probable 
that considerable fuel economy would result 


arrangement. Beyond what 
the 
call for any very serious differences in practice, 
in the of spring hanger 
brackets, which, while riveted laterally to the 
plate frame, are bolted vertically to the bar 
frame. The fitting of the axle 
two types of frame is by no means dissimilar, 
by iron or 


from such an 


we have now noticed, bar frame does not 


unless it be form 


boxes in the 


the plate frame being reinforced 
steel castings, in order to bring up the work- 
ing faces of the pedestals or horns to a suffi- 
cient width to stand the abrasion of the axle 
boxes. In other respects the differences in 
troduced are small and unimportant, 
held as proving much difference in 


and 
cannot be 
practice between England and America. 
influence has, beyond doubt, been magnified 
by writers, and so has tended to confuse 


stead of throwing light upon the whole subject. 
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Notes on the Expansion of Steam. 


By Ricuarp H. Buen. 


NINTH PAPER, 


If the result of applying a steam jacket to 
an engine is to prevent the formation of all 
the cylinder, it 
that an amount of steam must be condensed 


moisture within is evident 


in the jacket equal to the amount which 
would otherwise be condensed in the cylinder, 
the 
conduc- 


for the work of expansion, increased by 
by and 
tion. Under these conditions the steam will 
expand in the curve of dry saturated steam, 
as already illustrated. 
the 
probable steam 


steam condensed radiation 


The manner of deter 


mining mean pressure, — horse 


power, consumption, 


ete., will now be explained,an example 
being first worked out, with the rules 
expressed in words, followed by the 


formulas and general results. 
calculation is the 
cut-off of 4 
deter- 


analytical 
The case selected for 
with 
the 
viz.: 

Cylinder, 
inches ; 


engine an apparent 


having dimensions already 
mined, 
19x38; 
34 


mean 


piston-rod, 347% 
initial 
up 

point 
back pressure, 17.5 ; 


clearance, 
pressure, 100 ; 
cut-off, 98.75; mean pressure 
of cut-off, 97.5; 
real ratio of expansion, 3.6549 ; 
off, .27361 ; condensing 
units of heat required hourly for the 
work of expansion, 848205 of 
3.6549 ; cross- 
section of cylinder, 278.9; 


per cent.; 


pressure to 


al 


real cut- 
surface, 34.5 
; ratio 
effective 
piston speed 


compressic¢ Qn, 


450; apparent cut-off, .25; volume 
of clearance, .199; volume up to 4% 


clearance included, 6.026; 


8526. 


stroke, 
strokes per hour, 
The following assumptions are made : 


The sides, heads and steam chest 
of the cylinder are to be jacketed with 
live steam at initial pressure (100 pounds 
per square inch), and there is to be 
effective drainage, so that the jacket 
will be continually filled) with dry 
saturated steam at the above pressure. 

The external surfaces of the jacket 
are to be covered with hair felt, except 

the heads. It is assumed that the felted 
surface is equal to the total condensing 
surface already calculated (84.5 — square 
feet), and that the condensation from = one 
square foot of this surface is equal to one- 


hourly for 
between 
of 
temperature of the steam, 
external 


thermal unit 
each 1 of 
exterior and interior of jacket (interior 
jacket 

328 
perature being assumed at 70°), and that the 
hourly condensation per square foot of sur 
face from the unfelted heads and piston-rod, 
under the same conditions, is 24 British ther- 


half of a British 


difference temperature 
being at 


or Fahrenheit, and tem- 


mal units; these amounts being increased 10 
per cent. to provide for possible variations of 
condition. The the 
jacket for the work of expansion is assumed 
to be 1,5 the amount previously calculated 
(348205), or 8838026 British thermal 
per hour. 

With these data, the theoretical perform 
ance of can readily be calculated. 

The for back 
pressure, and 

16th 
unity, 


condensation within 


units 


the engine 


mean pressure, corrected 
clearance 
found by subtracting the 


cut-off (92219) from 


uncorrected — for 


cushion, is 
the 


root of real 












2) 


~~ 


= 
multiplying the difference by 16 times the 
cut-off (97.5), adding the mean 
pressure up to cut-off (98.75), dividing the 


pressure at 


sum by the real ratio of expansion (3.6549), 
and subtracting the back pressure (17.5) from 
the quotient ; or 


(1 —.92219) « (16 x 97.5)-+ 98.75 iT. 
~ i. 
3.6549 
12.7 pounds per square inch, 
The mean pressure, corrected for back 


pressure and clearance, is calculated by Rule 
wo; Or 
42.7 — {.0825 x (100 — 42.7) | 


per square inch, 


4().8 pounds 


The final cushion pressure is the product 
of the initial cushion pressure (17.5) by the 
17th power of the 16th root of the ratio of 
compression (3.963) ; or 
17.5 & 3.963 = 69.4 pounds per square inch. 

The absolute cushion pressure is 16 times 
the difference between unity and the 16th 
root of the reciprocal of the ratio of com- 
pression (.92219), multiplied by the final 
cushion pressure (69.4), and divided by the 
ratio of compression (8.6549), less unity ; or 

16 «K (1 — .92219) 
69.4 x = 32.5 
2.6549 
pounds per square inch, 

The back 
pressure, clearance and cushion, is calculated 
by Rule 29; or 


mean pressure, corrected for 


40.8 — {.0825 x 2.6549 x (82.5 — 17.5)} 
39.5 pounds per square inch. 
Probable effective pressure, Rule 30 ; 
39.5 & 95 = 37.5 pounds per square inch. 
Probable effective horse-power, Rule 39 : 
37.5 X 278.9 


88000 


x 450 
= 


The pressure at 4°, stroke is the 17th pow 
er of the 16th root of the sum of the ap- 
parent cut-off and clearance 
(.2825), divided by the sum of .95, and the 


fraction of clearance (.9825), (.266), multiplied 


fraction of 


by the pressure at cut-off (97.5); or 
97.5 * .266 = 25.9 pounds per square inch. 

The weight of steam per cubic foot, as 
given by a steam table, is .06464 pound at 


the pressure of 25.9, corresponding to |°5, 

stroke ; and .1688 pound at the pressure 

69.4, or final cushion pressure. The weight 

of steam used hourly, by piston 

ment, is calculated by Rule 47; or 

8526 x } (6.026 x .06464) — (.199 x .1633) | 
3044 pounds. 


displace- 


The unfelted radiating surface consists of 
wo heads, 
2x .7854 & (19), 
- 144 
and piston-rod, 
3.4875 38.3125 : 
12 x 12 2.8 sq. ft., 


= 6.7 aq, it. 


3.9 sq. ft.; 


3.1416 x 
or 3.9 + 2.8 
The units of heat condensed hourly con 
sist of 1,4 times the heat condensed for 
work (883206), 1,') the felted surface 
(34.5), multiplied by half the difference be 
tween the internal (828°), and external (70°), 


times 


temperatures of jacket, and 1, times the sur- 
piston-rod (8.7), multiplied by 23 
times the same difference of temperature ; 
383206 + (34.5 & 258 x 


258 x 2.5) 


face of 
or 
5) xX 1.14 (6.7 x 
391978 British thermal units. 

The weight of steam condensed hourly is 
the quotient of the units of heat condensed 
(391978), divided by the latent heat of a 
pound of steam at the pressure of 100 pounds 
per square inch (884) ; or 

391978 
g84 143 pounds. 

The total consumption of steam hourly is 
the sum of the steam as calculated by piston 
displacement (8044), and the steam condensed 
443); or 

3044 + 448 = 3487 pounds. 

The probable effective horse-power being 
142.6, the probable consumption of steam 
hourly per effective horse-power is 

3487 
142.6 

In the preceding calculation, it will be no 

ticed that many of the rules established for 


24.4 pounds, 


engines with unjacketed cylinders are appli 
cable to the present case. Whenever 


the 


pry 


ceding rules are used, number of the 


AMERICAN 





MACHINIST 





The 


analytical expressions for the new rules stated 


formula in the general table is given. 


in this article will next be considered. 
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Boiler Studs. 


By A. B. LANDIs. 


The practice of using studs in boilers for 
fastening castings or machinery thereto seems 
not to be general, and I often wonder why 
this is so. The general practice seems to be 
to use tap bolts, as shown in Fig. 3. These, 
if made a tight fit, will, without doubt, not 
leak, and so far prove a satisfactory job. But 
—when we consider the great care that must 
be taken in having the bolt exactly a certain 
size, that is to fit the hole tapped in the 
boiler tightly, so as to be positively proof 
leakage, and the 
into when 


against dilemma we get 


after a time we wish to remove 
any casting or machinery thus fastened after 
the bolts have become rusted fast—tap bolts 
certainly do present serious objections. 
Where one will, peruaps, unscrew, about 
will off. Then, with a ratchet 
drill, they will have to be drilled out, and 
this is not a very enviable job, especially 


when the machine is 


ten twist 


located remote from 
any means for doing the work, which about 
nine out of every ten are, at least when we 
refer to the line of agricultural 
The inconvenience of this is not all, but the 


engines. 


expense is a greater item. 


Fig. 1 


rs 


Fig. 2 


Fig. 3 


aa 


















BoILER StuDs. 


Who will therefore not favor studs at all 
times for fastenings to a boiler, after once 
realizing their superiority over a tap bolt ? 
The practice of using studs for this purpose 
has been ours for some years, and always 
By their use the 
nuts are simply removed, which rarely ever 


has proven satisfactory. 


become rusted fast, as they are not exposed 
to the the 
boiler, and the casting or piece of machinery 


constant action of the water in 


can be removed and a new one substituted 
(if this be the cause of removal) without dis- 
turbing the tight joint in the boiler, which, 
with the tap bolt, would now need a larger 
size, and great care would have to be taken 
to get a steam-tight joint again. 

The practice of tapping a straight thread, 
and using a straight-threaded stud, will an- 
swer well, provided the same care be exer 
cised as in the case of the tap bolt ; that is, 
to make the stud of such a size as to enter 
the threads and screw in tightly. But the 
chances are not rare that they may be made 
a little too small, or perhaps the size of tap 
varies a little and taps the hole a little too 
large. 


with the result as shown in Fig. 2. 


The stud will then screw in loosely, 
The 
stud of course gets tight at the terminus of 
the thread (or shoulder, as it is termed,) with 
that of the boiler, and the two are jammed 
together, and some persons would suppose it 
to be all right. This is a job which should 
be condemned at once by all machinists, as the 
studs rarely ever will be water-tight, and fre- 
quently, when putting nuts on them when 
first putting the casting on the boiler, should 
they go a little tight, asis often the case, or 
if,as sometimes occurs, you have occasion 
to loosen up the nuts for some purpose, you 
are likely to withdraw the stud from the 
boiler, which may necessitate the removal of 
the whole casting to fix it. Although this 
method, by proper care, makes a good job, 
there are sufficient reasons to abandon it. 


| stud will make no difference, as they will 


J forms a base for the chaser to provide an 
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Our method has been for some years as 
shown in Fig. 1. Here we have a taper- 
threaded hole, and a taper-threaded stud. 
A slight variation in the size of the hole or 


always get tight, and the taper being the 
same on both a perfect fit is obtained, and 
the jam is made over the whole surface of 
the thread. This, when drawn up tightly, 
will not get loose, and will not leak if a good 
thread has been made. It will also be seeu 
that if, in aftertime, this stud 
quire to be removed, it will be more easily 
with the straight thread; for 
when once started it releases itself, whereas 
the straight stud would have a scale and 
rust surface on that portion inside of the 
boiler, to be forced through the shell, with- 
out the relief obtained with the taper stud. 
This same difficulty also exists in the tap 
bolt. 

Our earlier method was to tap a tapered 
hole and use a straight cut stud, by tap- 
ping the hole just large enough at the largest 
side to start the stud, and then force the stud 
into them. This presented objections ; in 
the first place it tear the 
thread and become abraded, and it certainly 
was not mechanical. 

Now for the method by which I make 
these studs. A taper die seems a very simple 
thing. But let us make a taper die in the 
ordinary way, with a tap, and we get no 
clearance. We get worse than no clearance, 
we actually get an obstruction. How is this? 
We make four cutting edges in the die; the 
threads on the four edges certainly have some 
length. 
head advances forward, in the proportion to 
its pitch as its length is to its circumference, 
to a smaller diameter, and we have a constant 
wedging while cutting taper 
threads with this kind of a 
die, heating 
and rapidly wears the die, 
and makes it very difficult to 
extract the bolt. True, open 
dies the 
latter difficulty, but would be 
very hard on an open head, 
which, with the other difti- 
culty just named, is sufficient 
to make it objectionable. 
My plan is to use an inserted 
chaser die, open or solid. 


should re- 


done than 


was likely to 


The thread from cutting point to 


which causes 


would overcome 


I use the solid, and 
the kind of chaser as shown in Fig. 4 marked 
a. This is the Pratt & Whitney die, as 
used on their turret head bolt cutters. An 
open die, for speed’s sake, would be prefer- 
able, but I use this for the reason that 
have the machine. 


we 


I cut these chasers separate on a lathe (as 
shown) with a hub, gearing the lathe as for 
chasing. I adopted twelve threads for the 
ends that screw into the boiler of all sizes. 
The chaser is fastened into the chuck A, which 
is held to a lathe rest (preferably a rise and 
fall rest), by means of bolts through holes 
dd. The hole e is fora stud to fasten a clamp 
on top of chasers (not shown on account of | 
obstructing other arrangements). <A block 
equal depth of cutting to the four chasers. } 
is a block against which the chaser is firmly | 
held by the set screw ¢. There four 
like 4, all of different thicknesses. 
They vary in thickness the one-fourth of the 
pitch of the thread, which, being twelve, 
would be the one forty-eighth of an inch 
difference in thickness, blocks 
marked 1, 2, 3 and 4, respectively, the same 
as the chasers, Nowinhobbing these chasers 


are 
blocks 


These are 


it is simply necessary to change the blocks 








each time that another chaser for the same | 
setis being cut, and the operation is performed | 
in the same manner as chasing threads, with 
the difference that the stop in this case, | 
after the proper depth has been obtained, is | 
securely locked, and the others hobbed in the | 
same manner, by cutting only as far as the | 
stop will allow; this will make a true die, and 
the four chasers will cut equally. To obtain 
a proper clearance the center of the chasers 
is adjusted a little higher than the center of 
the hob, and it is thoroughly relieved of the 
trouble referred to. The blocks + are care- 
fully milled to size, and measured by the 





micrometer caliper, to insure exactness, and! 


the chasers being used in a solid collet ensiires 


perfect work. 
——_—_~@>oe—_—_—— 


The Decimal Sizes of Machine and 


Wood Screws. 


A correspondent writes from San Francisco 


to the question and answer department, 


wants to know the size of the different 1 


bers of screws. He doesn’t specify 


the | 


of screws, whether machine or wood scr 
but as this is a matter of general interest 
give a formula for both kinds, together w jt}; 


tables of sizes. 


Laughlin’s book, 


Mechanics and Engineers. 
D =(N X .01325) + .056 


D— .056 | 


NV =~ 01325 


The formula and tabk 
wood screws we republish from Jones 
Useful Information 
The formu! is 


Where NV = number and D = diameter 


NUMBERS AND EQUIVALENT 


oF Woop ScREws. 


DIAMETERS 


No. Diameter. No. Diamete: 
0 056 16 268 
1 .069 17 . 281 
_2 .082 18 . 2938 
3 096 19 . 808 
4 .109 20 821 
5 .122 21 . 334 
6 .135 22 347 
7 .149 23 .361 
8 . 162 24 .B874 
9 175 25 387 
10 .188 26 -401 
11 .201 27 .414 
12 .215 28 427 
13 . 228 29 .440 
14 . 241 30 A458 
15 . 255 


Not finding anything published regardin: 
the sizes of machine screws, we wrote to th 


Brown & Sharpe M’f’g Co., 


who 


make 


gauges for screw sizes, and in return wer 
kindly favored with a blue print of the table 
printed below, from which we deduce thi 


following formulas : 


i= ( N+2)~x 01316) + 03152 


D= ( N+2)x 02682 ) + 05646 


: d — .03152 : 
N= ( )- 2 for the wire, and 


.013816 


. 02632 


: rs .05646 


)- 2 for the head. 


Where d= size of wire (or shank of screw 


and D = size of head. 


NUMBERS AND EQUIVALENT DIAMETERS 


OF MACHINE SCREws. 


DIAMETER. 


No. Wire. Head. No. Wire. 
OOO .08152 .05646 25 § .88684 
OO .04468 08278 26 .40000 
0 | .05784 | .10910 | 27 | .41316 
1 | .07100 | .18542 || 2 42632 
2  .08416 .16174 | 29 | .43948 
3 .09732 .18806 30) .45264 
4 .11048 .21488 31. .46580 
5 | .12364 | .24070 || 32 | .47896 
6 | .138680 .26702 | 38 | .49212 
7  .14996 .29334 || 34 | .50528 
8 | .16812 | .381966 || 35 | .51844 
9  .17628 .34598 36) .53160 
10 | .18944 .372380 | 37 | .54476 
11  .20260 .39862 38 | .55792 
12 | .21576  .42494 39) .57108 
13 | .22892 .45126 | 40 | .58424 
14 | .24208 .47758 || 41 | .59740 
15 | .25524 50390 42 = .61056 
16 | .26840 | .58022 48 | .62872 
17 .28156  .55654 44. .63688 
18 | .29472 .58286 45: .65004 
19 .80788 .60918 46 =.66820 
20 82104 .68550 47 67636 
21 .83420 .66182 48 .68952 
22 .34786 =—.68814. «49. 70268 | 
2s .86052 .71446 50 = .71584 
24 37368 74078 
—— oe ——— 


Hereafter Mr. Leary can claim 


DIAMETER, 


Head 


. 16710 
.79342 
81974 
84606 
87238 
89870 
92502 
95134 
OT7T66 
1.00398 
1 08030 
1.05662 
1. 082¢)4 
1.10926 
1.18558 
1.16190 
1.18822 
1.21454 
1.24086 
1.26718 
1. 29350) 
1.381982 
1.34614 
1. 3724' 
1.39875 


1.42510) 


to hav 


built and launched the largest vessel ev 


floated. 


We refer to his timber raft, whic 


is 598 feet long, 52 feet wide, 35 feet deep, an 


weighs about 11,000 tons. 
feet. 


ship, and has six masts. 


The draft is 2 
The raft is fashioned something like 
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Frame for Blue Printing. 


By O. W1LH. DAHLGREN, ARBOGA, 
SWEDEN. 


Having read a great deal on blue printing 
inyour valuable paper, I thought it would 
be of interest, and be appreciated by 
your readers, to show the kind of blue 
prin ne frame we use here. The 


accompanying sketch speaks for itself, 

and needs but very little explanation. 
Fiz. 1 represents a rear view of the 

frame; Fig. 2, a section; Fig. 3 repre- 


sents the frame when in use; and Fig. 
4 represents an end view of the frame 
when closed. 

The frame cover has a number of 
sprinys, A A, fastened to it. These 
springs are made of hammered _ brass ; 
one of these springs is shown separately 
in Fig. 5. A blanket attached to 
pasteboard is placed between these 
springs and the drawing. 

The glass against which the draw- 


ing is pressed is ordinary window-glass, 
and is held in the frame B, of which a 
ite section is shown in Fig. 6. 

frame can 
place to place ; and by means of 
the foot C can be made to stand in any 


sepal 
7 he 


from 


be readily carried 


desired position, so that the sunlight will 


L 


strike the glass at an angle of 90 degrees. 
All dimensions are in millimeters. 
mR 


Modern Locomotive Construction. 
By J. G. A. MEYER. 


SEVENTY-FIRST PAPER. 

Figs. 423, 424 represent another side rod 
designed for a four-wheeled connected engine, 
such as is shown in Fig. 1; cylinders 17 x 24 
inches. The whole design of this rod differs 
from the designs of the rods previously 
shown, Straps are not used, but the keys are 
retained, so that the brasses can be adjusted. 
The rod itself is made thick and narrow at 


the ends; and thin and wide at the center. 
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From this we infer, and correctly, too, that, if 
the diameter of the bolt in Fig. 42: 
to the diameter of the bolt in Fig. 429, the 
force required to shear the bolt in the latter 
figure will be equal to twice the force requir- 
ed to shear the bolt in the former figure. Or, 
conversely, when the bolts in both figures are 


is equal 
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subjected to the same shearing forces, the 
cross-sectional area of the bolt in Fig. 428 
must be equal to twice the cross-sectional are: 
of the boltin Fig. 429. 
we learn that the area sheared is proportional 
to the shearing force to which the bolt is sub- 


From these remarks 


jected. 

In determining the diameters and the num- 
ber of bolts through the main rod straps, we 
may assume, without impairing the results of 
our calculations, that these bolts are simply 
subjected to a double shearing stress, 

Here then the question arises: How great 
will be the shearing force to which the bolts 
through the main rod straps are subjected ? 
To this we 
which the bolts are subjected will be equal to 


To 


answer ; the shearing force to 


the maximum pressure on the main rod. 
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line ¢ frepresent the vertical direction through 
which the axle-box can move in the pedestal. 
On the line ¢ f lay off a point d; this point is 
to represent the center of the axle when the | « 
the 
quently the distance between the points a and 


axle-box touches pedestal cap, conse- 


d must be equal to the distance between the 
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rod, and according to 
before, the length of the side e¢ 


completing the right-angled triangle a c 0. 
Now the length 
angle will represent the total steam pressure 


of the side a? of this tri 


mn the piston ; the length of the side ¢ 4 will 


represent the maximum pressure on the main 


been stated 
4 will 
represent the shearing force to which 
the the 
Therefore, as soonas we know the press- 


What has 


also 
bolts in rod are subjected. 
ure which the length of the side a } 


does represent, we will not have any 


difficulty in determining the shearing 
force on the bolts ; because, as we have 
seen, the line « 4 represents the total 
and this 
easily found by multiplying the area of 


steam pressure, pressure is 
the piston by the pressure per square 
inch ; the pressure on the main rod due 


to the steam pressure will be as much 
greater than the total pressure on the 
piston, as the length of the line cd is 
greater thanthe length of the line a 0, 
and consequently this pressure can be 
found by a simple rule of proportion. 
In order to show plainly the manner of 








re ae 
| ys i 1 a. 
U Fig 620, ” 
2 
UE PRINTING. 


a b, 
center of 


and the lowest 
the axle can 
Again, on the line 
c f lay off a point e , this point is to represent 
the the axle when 
touches the upper end of the pedestal, conse 


motion 
the 
occupy in the pedestal. 


center line of 


position that 


center of the axle-box 


quently the distance between the points a and 





e must be equal to the distance between the 
center line of motion a 6, and the highest | 
position that the center of the axle can occupy 
If now we find that the dis- 
tance a d is greater than the distance ae, then 


in the pedestal. 


from the point d lay off on the line ¢ f'a point 
c; the distance between the points d and ¢ 
must be equal to one-half the stroke, or, in 
other words, equal to the length of the crank. 
If, on the other hand, the distance a ¢ is greater 
than the distance « d, then from the point ¢ 
























































las shown in 
| shall represent the pressure on the main rod 
| due to the steam pressure given in ourexample, 





applying these principles we will take 
the following example : 


Ex. 81. It is required to find the 
shearing force to which the main rod 
bolts are subjected in a locomotive 


whose cylinders are 16 inches diameter, 


stroke, 24 inches ; maximum steam pressure 
in the cylinders is 120 pounds per square 
the connecting rod, 84 
inches ; distance (a d, Fig. 480), below 
the the 


through which the center of axle can move, is 


inch; length of 


the 
center motion of 


line of piston, 


equal to 3 inches. 

In the first place let us find the lengths of 
all the sides of a right-angled triangle, such 
Fig. 430, whose hypothenuse 


The lengths of two sides of this triangle 
are already known, for we know. that the 
side, or hypothenuse, ¢ 4, of the right-angled 
triangle must be equal to the length of the 
connecting rod, namely, &4 inches. The 
length of the side @ ¢ must be equal to the 
sum of the distance «@ d, which is 3 inches, 
and one-half the stroke, which is equal to 12 
inches ; hence, the side « ¢ will be equal to 













































Figs. 425, 426, 427 represent the : lay off on the line ¢ fa point f ; the distance | 49 13-15 inches. The length of the side 
liner used between the keys and 3 between the points ¢ and f must be equal to} ab we must find by the well-known rule, 
the brasses. The advantages ———__ ——_—________ one-half the stroke. But generally in loco-| given in geometry, for finding any side of 
claimed for this design will be h ' a right-angled triangle when two 
: R of its sides are known. In the 
considered hereafter. é f case before us we must subtract 
Yuin Rod Bolts.—A bolt may Bl A the square of the side ae from 
be subjected to single shearing the square of the side ¢ 6, and 
stress, or it may be subjected to . extract the square root from the 
, — cies as | remainder, The square of the 
double shearing stress. © Thus : ‘a side b ¢ is equal to 
Let Aand B, Fig. 428, represent | _ a ee 84x 84—=7,056. 
two plates which are connected by | ad The square of the side a cis 
aone bolt C. Now assume that a equal to 15x 15=225. 
aforce is acting on the plate A y | ¥ a Subtracting the latter square 
- Ss 5 . - y sie as ase 3 
eR as pi OR. ee y a é from the former, we have 
in the direction of arrow 2; and ; A Joa Fig. 430 7,056—225 —6.881. 
another force acting on the plate 2 2 —— Extracting the square root from 
B in the direction of the arrow es 6,831, we have 
: a « ys oo 
3. In this case the bolt is sub- Fig. 429 Fig. 428 4/6,831 
jected to a single »% ; 82.64 inches, 
shearing — stress, k- 2% 3 ° ae + which is the 
because, if the o FH | oa, length of the 
forces are great ——4 } . i | rs Lye side ab, 
ugh, tl e It e' a - ‘ x 2 4) | Ul The area of a 
enc ugh, the bo Fig.423 = Sai VA piston 16 inches 
will be severed same ae, 23," in diameter 
in only one place, . 7 Fig. 425 : “ye | 201 06. ps , ha 
and the area " 14 GZ 8 i in c A 7 a d 
through = which 6% ay i r bay BS So “4 - 
YI * 86 ‘ 6 | Hs ™ Section the total steam 
the bolt will be aa Section : ae through K K yressure on 
sd hrough MM , 4s ’ 
severed is equal renee = 4 Fig 42? * one piston will 
to the cross-sec- ied (-~--- > -----) ot | x be equal to 201, 
: wr _ us 06 & 120 = 24 
tional area of the 2 Fig. 426 “14 A ay op 
I ; g y Section through NN = 127.20 pounds, 
Olt, M —y Hence line a 4, 
In Fig. 429 . which we have 
the conditions x = is found to be 82.64 
| i > Je\S Ye ? inches long, 
ar ¢ changed, Fa =| 1 ¥ represents 24 - 
Here we have a a 127.20 pounds, 
bolt connecting . Fig.424 N The line e¢ b 
a rod and a | , =, we know to be 
: 1% K 84 inches long, 
Strap. Assume and since the 
now that a force MopERN LOCOMOTIVE CONSTRUCTION, pressure — repre 


icting on A in 
the direction of the arrow 2, and another 
force acting on the strap in the direction of 
arrow 3. Inthis case the bolt is subjected 
i double shearing stress, because, if the 
rces are great enough, the bolt will be sev 
ed in two places, and the area through 
hich the bolt will be severed will be equal 
twice the cross-sectional area of the bolt. 


tind this maximum pressure on the main rod 
we adopt the following graphical method. 
Fig. 430. Draw the straight line a 4, and 
let it represent the center line of motion of the 
piston. On this line lay off any point a, and 
let this point represent the center of the driv- 
ing axle. Through the point a draw the line 
e f perpendicular to the line a }, and let the 


d will be found to be 


shall confine 


motives, the distance a 
greater than a ¢, hence we our 
attention to that which happens below the 
center line of motion a », From the point ¢ 
asa center, and with a radius equal to the 
length of the connecting rod, describe an 
are cutting the line a } in the point 6; join 


the points ¢ and # by a straight line, and thus 


side ¢ b will be as much 
20 pounds as ¢ 4 is longer 


the 


sented by 

greater than 24,127. 

than a >, we have 
84 « 24,127,20 


24,524.25 pounds, 
82.64 

which is the pressure represented by the line 

cb, and consequently is the pressure on the 

main rod, or the shearing force to which the 

bolts in the main rod are subjected. 





























Pressures in Moulds. 


By S. BoLLAND. 


SECOND PAPER. 

The illustrations, so far, have been confined 
to moulds with horizontal bases and perpen- 
dicular sides, but in order to explain other 
phases of the subject of pressures it will be 
necessary to change the form of the moulds, 
pouring them (as in the former cases) level 
with the upper surface, or what is usually 
termed cast open. ; 

Fig. 5 is the elevation of a mould whose 
sides are seen to slope outward. — Its base is 
12 inches square, and its perpendicular height 
is 12 inches. Fig. 6 shows another form of 
mould with the same dimensions for base and 
perpendicular height as Fig. 5. The angle 
of slope is also the same, but in this figure 
the inclination is inward. The lateral press- 
ure on Fig. 5 must be the weight of liquid 
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In proving the existence of this force in an 
upward (as well as downward and lateral) 
direction, we shall undoubtedly solve the 
problem of how much weight is required to 
resist it. In other words, we shall discover 
how to safely secure the mould after it has 
been made and put together. 

Fig. 
at Fig. 7. In this case it 
cope or flask A. 
tinued through the flask, and connects with 


8 represents the same mould as shown 
with a 
The running gate Bis con- 


is covered 


the pouring basin C, into which the molten 
iron is poured, to find its way through gate 
B into the D. Now the 
mould to be a cube of 12 inches dimensions, 


mould suppose 
as at Fig. 7, and the flask combined with the 
runner box to be 12 inches deep, and _ re- 
membering that the pressure arising from the 
weight of liquid iron is proportional to its 
depth, and that the pressure is transmitted in 
every possible direction, it follows that, be- 
cause the increase of depth in the running 
gate is exactly double, the pressure inside the 
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by the number of square inches contained in more, we find the full depth of pressure | ¢ 


the surface on which the pressure is exerted; 
the product of these numbers will be the | 8, consequently the full pressure on thi 
number of solid inches of iron whose weight 


is equal to the pressure.” Thus: 
Depth from top of basin C to 
FOND BUC way vt a Seneuee 


we 12 inches. 
Total square inches of surface 





Meld tess aatinn Oat 8 ee 144 
Total cubic inches .......... 1728 
Weight of a cubic inch of cast- 

ERE: nx 5c trtra tia eleeae oe .26 

10368 
3456 
Weight needed to balance press- 
NEN Bee lee a aes. cae font 449.28 lbs., 


or nearly 450 pounds. 
Should the surface against which the up- 
ward pressure is exerted be increased to 12 


instead of 1 square foot, the depth of runner 
remaining at 12 inches, the pressure would, of 


course, be increased 12 times, and a corre- 








Fig. 10, to be just twice as much as ( EF, 


tom of the mould acts with equal fore: oy 
‘the underside of the core. In other words. 
the core has taken the place of the mvojiep 
iron which the runner is able to sustain, 9), 
being so much lighter than the iron, wil! }y 
borne upon its surface, if there is not <uf 
ficient weight added to make up the diif\, 
ence, and thus restore the balance. 


unde: . 
core is exactly the weight of a column of 


As before stated, the pressure 


whose magnitude equals its bottom sur 
and whose height equals the depth 

The broken lines represent the weight ne 
An add 

to the upward pressure commences at D, 
the pressure from this point will equal 
sum of one inch thick on all four sides of 1h 
core, multiplied into the depth AB. Thus 
Fig. 10: 


to balance the upward pressure. 














































































































Total square inches of surface at (144 

iron resting upon it, and each point sustains mould will be in the same ratio when the sponding increase of weight would be required Depth of A Cin inches......... 24 
a pressure equal to the weight of a column runner is full to the top of the basin. From to balance it. The depth of mould below oe 
of iron immediately above it. what has been already demonstrated, it will the lifting surface does not in any way affect a 

Now, the lateral pressure on Fig. 6 pas re ad 
must be justthe same as at Fig. 5, be- 281567 go role Total cubic inches. ........ 3456 
cause, as already demonstrated, Jiquid Add cubic inches from D to A 624 
iron presses with equal force in every 7 Total cubic inches......... 4080 
direction, and consequently each point Weight of a cubic inch of cast- 
of the lateral surface of Fig. 6 is being 10.0) | Pa arene ene areas oa 26 
pressed upward with a force equal to ae 
the weight of a column of iron per 24480 
pendicularly over it; therefore the rule vie. 5 Z wate 
given for ascertaining lateral pressures g. 5. Fiy. 6. Weight required to balance 
will apply in this case. A PIR CAOMRO aioe crave lsera ic isicis 1060.80 1! 

It must be well understood that the € ranean 7 This shows that the weight need«| 
pressure on the bottom of all these hei ! | to balance the whole upward pressu 
moulds shown at Figs. 5, 6 and 7 is the | ! exerted against the cope is about 1,06! 
same, because they are all of equal | pounds, minus the weight of core and 
area and depth. The shape of the ! cope. 
sides, or the quantity of iron which 7 ! r | There are numerous contingencies 
the mould contains, does not alter the B 1 ! connection with this question, such 
conditions, namely, ‘‘ that the pressure Fig. 7. E 1 E as the methods of pouring, and flow 
on the bottom is equal to the weight of ing off the metal at reduced heights 
a column of iron the depth of the eee : ete., to diminish the pressure, but o! 
metal contained in a mould, the sides these I will speak further on, confinin 
of which are perpendicular from the i myself at present to the absolute laws 
base.” Consequently the pressure on which govern pressures when the molt 
the bottom at Fig. 7 is exactly the ' en iron is at a state of rest. 
weight of molten iron in the mould, ; D nee eee 
because the sides are perpendicular to _ Fig. 8. Terrible Work of the French Rifle. 
the base. But in the mould shown at i pa Lamy | { ) oo--—------—--- - 
Fig. 5 the pressure is less than the LA | H According to all accounts the new 
whole weight of liquid iron in the ! | ! “Lebel rifle” is a wondrous weapon 
mould, while again at Fig. 6 it is greater. H and is destined to do terrible things in 

Enough has been said to prove that ame! r Later t ' the hands of French soldiers. Th 
cast-iron, When in a liquid state, trans- ! | members of the Academy of Medicin 
mits pressure equally in every di- | wishing to diagnose the physical con 
rection, and also that the pressure pro- B Vs £2 B ; sequences of wounds’ inflicted by th 
duced by the weight of liquid iron is D D bullets of the gun, recently had experi 
proportionate to its depth. If the ex- 7 ments made on twenty corpses, prob 
planations already given are thor- ably those of paupers whom nobody) 
oughly understood it will not be diffi- owned, or those of ill-fated waifs picked 
cult to understand why molten iron up at the morgue. The bodies wer 
(albeit so heavy) should have the prop- placed at the original firing distances 
erty, in common with all other liquids, ee it C = from 200 yards up toa mile or s 
of finding its level. The discussion of | The bullets whizzed through the bones 
this property in molten iron will enable Fig. 10. Fig. 9. and pierced them without — fracturin 
us to more clearly elucidate the prin them, as is done by the bullets of th 
ciple, or law, which governs upward press-| be readily perceived that, as soon as the the pressure against the cope ; the pressure is. ‘‘ Gras rifle.” The wounds, if they may b 


ure or “lift” in covered moulds. 

For the purpose of illustrating this princi 
ple, we will suppose a mould like the one 
shown at Fig. 7, such mould to be filled by 
pouring the iron down the running gate A, 
which communicates with the mould at B&B. 
Casting moulds in this manner is the every 
day foundries ; it is, 
therefore, a well-established fact that the 
mould can be filled by this method. Now, 
if the pressure at B (which is equal to the 
weight of a column of iron the depth and 
magnitude of the running gate A) 


experience of most 


not 
transmitted to every square inch of molten 


was 


iron in the bottom of the mould, it would be 
impossible to fill it by this means. But such 
being the case, the mould gradually fills until 
the level of the runner is reached at A. This 
conclusively proves that the whole of the 
liquid iron in the mould is balanced by the 
one square inch contained in the running 
gate, the pressure of which is transmitted to 
every square inch on the bottom of the mould, 
and, pressing upward as well as downward, 
sustains the whole mass at a level common 
with itself. 


liquid iron has filled the mould, it at once 
begins to exert a pressure upward, against 
the cope, ever increasing until the running 
basin is full, 

The amount of pressure or lift against the 
cope will be exactly the weight of a column 
of liquid iron whose magnitude is equal to 
the mould, and whose depth equals the depth 
of the running gate from the upper surface 
of the mould at #, to the top of basin (, as 
shown by the broken lines. To prove this, 

where it 
been clearly shown that the running gate has 
the power of sustaining all the iron contained 
in the mould at its own level, the reasons for 
which have been given. 


let us again look at Fig. 7, has 


Now, applying the 
same reasoning to the question before us, we 
may rest assured that, when the basin is full, 
it will require as much weight to hold it there 
as it is capable of lifting up to its own level. 
This will be the case, irrespective of the size 
of the runner or magnitude of the mould. 
To determine the amount of pressure arith- 
metically, *‘ multiply the number of inches 
in depth below the top of running basin to 
the point at which the lift or pressure begins, 


just the same, whether the mould be one foot 
or one inch thick. 

Fig. 9 is the sectional elevation of another 
kind of mould, being simply a square box, one 
inch thick with one open side. The inside 
forms a cube of 12 inches, consequently the 
outside dimensions are 14 inches square and 
13 inches deep. It will be seen that the bot 
tom of this box forms the upper surface of 
the mould, on which account the instructions 
given for Fig. 8 will serve for this, if A B 
Fig. 9, equals in depth CZ, Fig. 8. 


’ 


Fig. 10 illustrates the same casting moulded 
in the opposite position (the bottom forming 
the lower surface), and will serve to explain 
some very interesting and instructive facts in 
relation to pressures in moulds. The pressure 
laterally and on the bottom is not any dif- 
ferent than would be the case if the mould 
was a solid block (as in the examples already 
explained), but it is different with the cope, as 
the amount of 
siderably increased ; how 
I said that the inside formed 
12 inches ; allowing A B to 
be 12 inches deep, and B C to be 12 


pressure upwards is con- 
much, I will pro 
ceed to show. 
a cube of now, 


inches 


called so, which were inflicted, were smal 


in their punetures, and consequently very 


dangerous and difficult to heal. Injurie: 
inflicted at short distances were so con 
siderable that, in the opinion of the su 


geons, they would be almost incurable. A 


the longest range—2,000 meters—a_ popla 
tree was hit, but the bullet did not go throug! 
At 1,200 meters the tree was pierce: 
through and through. The discharges of th: 


rifle are unaccompanied by smoke, and th 


the tree. 


reports are comparatively feeble.—Londo 
Telegraph. 


_—-_- 


Switzerlan 
has issued an order compelling all engine: 


The railway department in 


traveling more than 45 kilometers per how 
to use a speed indicator, which must mark 
correctly the variations of speed. A goo 
market is open to whoever can furnish th: 
best article.-—Jron Trade Review. 

ee - 

Stumm Brothers, of Neunkirchen, Ger 
many, have offered a prize of $2,500 for th 
best means of preventing the inhalation of 
dust by the workmen engaged in grinding 
slag. The means employed must be inex 
pensive and efficient, 
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Key-Seating Machine. 
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C, all this. It is a very curious gun hammer head sadly, and continued, ‘‘ You may well 
g which cannot now be made with two or three believe it was very, very miserable.” 
M This machine consists of an upright col- blows of the drop, out of quite common, or at At the present time the buyer generally 
0 un supporting, on trunnions, a slotted least not very excellent iron. Power and gets about what he pays for—as cheap an 
is, tal to which the work to be operated cheap stock cost less than skill, and are article as he can use. There is competition 
en upon is secured. Inside the column, and therefore more profusely expended. A bar enough among the iron makers to ensure 
d thoroughly protected from dust and dirt, is of fair refined iron is raised to a welding getting a quality of material which corre- 
be a vertical guide, on which the crosshead or heat, and struck between a pair of dies, which sponds with the price. From this state of 
tool holder slides. This is driven by means form the piece as perfectly as it could be cast, things, and from their thorough understand 
of a rack and pinion, and a worm gear en- and throw out the surplus stock in the shape ing of their business, it results that iron- 
closed in casing and running in oil. The of a fin. Even this fin is not altogether masters can furnish at reasonable prices, iron, 
8 reciprocating motion is obtained by open waste, for it sells as scrap iron for nearly a which, although it would not be good 
and crossed belts, running at high speed. third of its first cost. If some care is used in enough to work into pieces like gun ham- 
Improved friction clutches, operated by the selection of a brand of iron for these mers by the old methods, is still just as good 
tappets on crosshead, are used. These hammers, thay will finish without showing for the final purposes of gun hammers after 
d instantly reverse the motion without noise; seamy indications of slag, and will case- it has been worked into shape by the new 
’ they also enable the operator to stop instantly harden superficially, both of which are methods. This beirg the case, it is evident 
without stopping the countershaft. essential to their good quality. that nothing is to be gained by putting extra 
The stroke can be changed quickly from m 
n one inch to full stroke with the machine in 
motion. The cutting tool is so made as to 
be ground without altering size. It is car- 
ried in a reund cutter bar, secured in a V 
eroove in the face of crosshead, thus insuring 
good alignment and accuracy, and _ is pro- 
vided with a composition bearing at the 
surface of the table, to prevent springing 
away from work. To provide forward 
movement of the tool in the cut, the vertical 
guide is arranged to slide freely in ways at 
the top and bottom, and is moved forward 
by wedges, drawn by the lever at the right 
of the machine, to which is connected an 
automatie feed and stop, insuring uniformity 
in depth of keyways. A keyway may be 
cut straight or tapered either way, by means 
, of the tilting table, the taper being changed 
ina moment, and indicated by the graduated 
arc. The table is provided with extensions, 
Ol increasing its size for pulleys of large 
nd diameter, 
These machines are made in various sizes 
‘ by E. 8. Newton & Co., East Saginaw, 
ch Mich. # 
\“\ —_—_—__ +> —_—__ 
m Practical Details of Blacksmithing. 
of 
" —— =r KEY-SEATING MACHINE. 
Vs 
It FORGING GUN HAMMERS—USE OF FULLER— The duty of the fuller in making these gun | expense into iron simply to obtain a some 


QUALITIES OF TRON—DROP FORGING OF 


FORKED PIECES. 
e, Methods of making forked or bifurcated 
pieces of iron, or steel, on the anvil, and by 


W the assistance of the punch press and drop, 
n have already been described in these columns. 
in In making gun hammers, or ‘‘ cocks,” as they 
were formerly generally called, there is a 
dividing or forking of the stock which forms 
T the body, into two parts, one of which,termed 
the beak, is that part which strikes the cap, 
i and the other, termed the comb, as the highest 


) part, is that which is pressed upon with the 
hand, to set the hammer ready for firing. 
d When the forging of gun parts was mostly 
done by hand, or without the assistance of 
drops, it was a common practice to hammer 
out the body of the cock, in a properly shaped 
die, and then to cut the piece from the bar, 
with enough of the unhammered stock on it 
to form the head, @ ¢., the beak, and comb. 
lhe body was then grasped in a vise, which 
! worked with a treadle, and was clamped in 
\ dies which were made for this purpose, of 
the peculiar shape best adapted to holding 
them, and having the under side of the beak 
ind the back side of 
The unhammered part of the stock 


the comb formed on 
them. 
then stuck up, and a chisel was driven in, to 
plit it, and this was followed by a fuller to 
open the split, and round it out, down in the 
hottom, because making the stock fuller in 
the bottom of the split opened or spread it 
without tearing the split deeper and 
aking a crack. 


out, 
Of course it required good 
ron, well worked, free from slag, without 
cams, and thoroughly welded,to do this; iron 
ibout as free from any tendency to split as 
ig lead ; and it did not pay to undertake to 
nake them without this quality of iron was 
o be had. 

There were many other methods of making 
ocks, the details differing in finishing them 
hefore they were cut from the bar, and in 
the different ways of separating beak and 
omb, all of which were very ingenious, and 
ll required most excellent iron, 

The extensive use of the drop has changed 








hammers in the old way, was, as has been said, 
into the bottom of the 
split, and thus separate the comb and beak 
without causing the split to extend, which it 
would have done if it had been forced apart 
without filling in the stock, as there would 
have been a deficiency there which would 
In 


to drive more stock 


have created a strain and caused a crack, 
very poor iron the split of the chisel cannot 
be opened enough even to get the fuller in to 
do its work ; for before the bottom of the 
fuller gets down to the stock, to fill it in, the 
iron will split like ash wood. It makes some 
difference whether the split is made in the 
iron in the way it is laid up, or not; if it is, 














Fig. 6. 





PRACTICAL DETAILS 


it will open the iron like the leaves of a book 
but if the split is at right angles to this it 
will be likely to work with much greater sat 
isfaction. I have seen bars of small sizes of 
round iron, say 3’, that were split from end 
to end, in cutting them off at the shears, and 
yet when the attempt was made to split the 
nieces at right angles to the first split, they 
We 
apt to think that when we get a piece of old 


exhibited considerable tenacity. are 


iron we have got something that was made 
upon honor ; but this does not agree with a 


remark an old blacksmith made in my 
presence a few days ago. He said: ‘I have 
seen some very poor iron in my day and 


generation, and the curious part of it is that I 
saw poorer iron forty years ago than any | 
have seen in later years ! 


Here he shook his 


of 
—which 
proved circumstances has enabled us to dis 


the 
certain 


Is 


thing—that 
worked 


capacity being 


in a manner im 
pense with ; and it does not appear that the 
using of material which, for this reason, can 
be had for 


deteriorate the character or lessen the value of 


less money, will in any sense 


the product. A cold-short iron may forge 
with greater facility than red-short, yet, as it 
is the value of the cold product which is te 


be considered, and not the means of pro 
ducing it, the 
strongest when it is cold, must be held to be 


red-short iron, which is the 


the most desirable, provided some method 
can be devised to work it. 





_ 


2) 


over, letting the helper strike it a blow with 
the sledge, to bring it down on the block, as 
shown in Fig. 2. 

This gives a good top surface for the upper 
die to 
taken, it is put under the drop in a lower 
die, which is of the right shape to form the 
head. The drop coming down on this upsets 
the 23” of the length taken into the 14” of 
length required for the head, and bulges out 


strike on, when, after a good heat is 


the surplus stock. As this has to be shaped 
up in the to the xX i< size of the 
shank, the piece is taken out from the die 
put back 
This is repeated 


neck 


and struck edgewise, and then 
again and struck as at first. 
until the head is of the right size and shape, 
and the for 
finished. 


shank short distance is also 


With 
striking from forty to sixty blows a minute, 


a 


a positive running drop, 


this is quickly accomplished. The piece is 
then cut off by cutters in the dies, and goes 
to the trip hammer, where the rest of the 
stock can be better drawn out by lighter 
blows. Here it is forged into the shape, the 
back of which is shown in Fig, 3. 


It now approximates a certain length 
between the head and the shoulders of the 
part which is designed for the fork, which 


part is spread out and left about 14” wide, 
while the shank is drawn down to the proper 
The die which to transform the 
part into a fork contains three im 
pressions at least, and preferably four, be- 


size. is 


wide 


cause the more steps there are in the progres- 
sion the shorter they will be, and the easier 
In this illustration the 
three steps are the longest that can well be 


they can be taken. 
made. The bottom die is shown in Fig. 4, 
and the upper die in Fig. 5. 

The the 
simply places in which to lay the piece, to 


impressions in lower die are 
hold it in the right positions for the success 
ive operations of the fullers, which consti 
tute the working parts of the upper die. 
These places so 
their 


their form at any place except that which is 


fit the pieces as to prevent 


increasing in’ length, or changing 


being directly wrought upon. The piece, 
after being brought to nearly a welding heat, 
is laid in the first impression, the head resting 
in the recess prepared for it, and a blow 

That part of the top die which 
work 
Fig. 6, at the right hand side, and is a fuller, 
half-round 
touches the lower die 


is struck, 


does its here is shown in section in 


which 
the 
It will be seen, by reference to the 


or projection, nearly 


when dies are 
together. 
figure, that the effect of striking this blow is 
to impress into the middle of the stock, 
which left the fork, a 


half-round depression the size of the fuller, 


Was wide for 
, and this spreads the stock in width from 

to 24 This fuller does back 
into the of the fork as far as the one 
that follows it, 
spoken of in regard to putting the fuller 


i 
4 
14 not £o 
root 


as the process, which was 


into the split in a gun hammer, must be 


carried on here, and for the same reason, 
viz.: to make the stock fuller here, to avoid 
making a lank place when the fork is spread. 
This is done by making the back end of the 
fuller rounding, the same as the sides, so that 
the back end of the {' fuller is of the shape 
of a part of It 


therefore, that the blow not only drives the 


a f° sphere, will be seen, 
stock asunder sidewise, but also drives some 
of the stock back endwise, and it does this, 


too, with a surprising force, as can be seen 


OF BLACKSMITHING, by its effect upon the head, which, lying in 
its recess, resists this force. The piece is 
I will endeavor to describe a method of now placed in the second impression, as is 


making forked pieces of forging, with the 
drop, Which does not require the use of iron 
to which expense has been added only to 
The piece | 


promote facility of forging. 


propose to use as an illustration is that which 
is represented in Fig. 1. « 
The head is 14 
diameter of prongs, by 14 
the by 7, 

not material 


the 


open- 


diameter by 14" high ; 
fork is 4", 
ing, and by 6 

Although the 
description of the fork-making process, yet, 
as it will show the manner of blocking the 


IS 4 


shank 


absolutely to 


work out, from the beginning, the process 
the The 
round, 


of forging head is given, stock 
used is 14 
to place the end of this in a cast 


to the depth of 23 


heating, is 


iron block , and bend it 


The first operation, after 


shown in Fig. 7. 

It be seen that this top die takes up 
the work where the last it off, and 
goes on with the process of spreading the 
the of the sides of the fuller 
being nearly the same as the other, with a 
flat place left on top, the width of the first 
fuller, %', when this 
has been struck ,the stock has been widened out 
between the prongs of the embryonic fork to 
1} 
be. 


back into the roots, so that everything is 


will 
one left 


stock, circle 


and, therefore blow 


, Which is the size which it is required to 

This fuller has also driven more stock 
safe there. There is left on the inside of the 
prongs this of 
although the top is widened out enough, the 


concave a it cirele, and 


lower side is not fully spread. To remedy 




























these defects, it is put in the next impression, 
the upper die for which is flat and 13'’ wide, 
as is shown in section in Fig. 8. 





The corners 
of the upper projection are not sharp, but 
When the 
from this, the lower impres- 










































































are slightly rounded. blow has 


been received 
sion is filled, and the piece is in good shape to 
vo to the trimming press, to have the web or 
fin removed. This finishes the blocking out 
pre CESSES, 

The 
amount 


prongs have now. nearly the right 


of stock in them, and stand in the 
correct position; but they are square, and 
have yet to be rounded. 
this 
box and the upper one as a fuller, in prefer- 


ence to having a fuller in both the dies, and 


They have been 


made in way, using the lower die as a 


letting them meet in the middle, because, by 
this means, the annoyance of having a fin 
formed on the outside has been avoided, and 
the stock has been kept confined. This has 
rather necessitated the present shape, which 
is, however, of no disadvantage, being, in 
forks described 
in the AMERICAN MAcHiInist, Feb. 4th, were 
in, When they came from the punch press. 
All that 
them in a 
rounds them up, and shapes and straightens 
them. 


fact, much the same as_ the 


remains to do to them is to drop 
pair of finishing dies, which 
From these dies they go again to the 
trimming press, where the fins which may 
have been thrown out by the last dropping 
are removed, and they are thus completed. 

I am not unaware of the fact that theoreti- 
cally the sides of the fullers should conform 
to the curve of quickest descent—that known 
as the brachystochrone, which shipbuilders 
call the wave line—and practically this curve 
can be made with some advantage; but the 
fullers will do the work, even if made to the 
regular lines of the circle. The stock 
out of the of the fullers, for two 
substances cannot occupy the same space at 
the 
for it 


must 
get way 
same time. 
to 
force enough to make it get there. 


There is a place provided 


go to, and the blow strikes with 


LETTERS FROM PRACTICAL MEN. 





Chordals Tap Puzzle. 
Machinist : 

Chordal’s Tap Puzzle, Aug. 4, will be of 
interest to every reader of the AMERICAN 


Editor American 


MAcuinist, and especially so as it assures us 
our old and once familiar friend is still in the 
land of the living. 

The right-hand single-thread nut seems to 
be all regular, and we have nothing to do 
with it ; the puzzle is all with the double- 
thread left-hand nut. to me that 
there is a way of getting at this, that is in 


It occurs 


the reach of every machinist, and that is well 
worth trying, Geta piece in the lathe upon 
the centers, and first turn it) parallel of any 
convenient diameter. Then cut a regular 
js pitch single V-thread. Then 
pitch double left-hand thread of the same 
diameter right over the right-hand thread. 
Upon examining the piece, it will be found 
that, while the double thread cut has 
taken away most of the right-hand thread, 


cut a } 


4 


last 


there still remain three equi-distant lines par- 
allel to the axis, where the thread retains its 
perfect shape, Here the single right-hand 
thread and the double left-hand thread coin 


cide. The imperfect threads between these 


jamming its way through, and not by clean 
cutting. 

It is difficult to see the practical value of 
any ‘‘ mechanical movement” resulting from 
this. The nuts, with several different 
threads, could only be used simultaneously 
upon a spindle having three thin lines of 
thread, and upon revolving the spindle these 
thin teeth could the 


these 


not move several nuts 


* . . . 
against any appreciable resistance. I may be| A tap of this kind would very soon lose its 
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Aveust 18, 1838 
neously made, since a well made tap would In Favor of Water Wheels, 
not allow of an increase in the pitch, owing | Editor American Machinist : 
to the increased angle of the thread, which} Noticing in the columns of the AME) - 
| 5 . — 
the thread of a good tap would not allow. | Macnrntst an extract from The Millston, ve 


The thread on the taps they speak of must 


have been very short from cutting edge to 


the heel, and a great deal of clearance at 


that, or I cannot see how it would be possible 


for the tap to gain that amount in the pitch. 


allowed to point out a curious property that | size. 


We take the 


has perhaps vot been noticed. 


But perhaps they would acknowledge the 


three-cutter single thread tap horizontally | tap erroneously made ; and the question only 


before us, and place upon it the several nuts 
that it is possible to tap with it, in the fol- 
lowing order, beginning at the left hand : 
an eight-fold left-hand, a quintuple _ left- 
double left-hand, a single right- 
quadruple — right-hand, 


hand, a 


hand, a and a 


seven-fold right-hand. We = screw these 
six nuts up until they are in contact 
with each other. Then, holding the nuts 


from turning, we make one revolution with 
the tap, the tap moving from us as we stand. 
The tap being ,}," pitch, after one revolution 
of it the several nuts will be found to stand 
;, apart uniformly ; after two revolutions 
they will be 3" apart. Whatever the revolu- 
tion of the tap, the spaces between the nuts 
will continue equal. Years ago I was look- 
‘movement” to open and 
shut my lady’s fan. 


ing for such a 
Alas! it’s too late now. 
FRANK H. RicHarDs, 


“AVL | 





| | | | | | | wheels, used cast-iron 
| | | | | | | | | wheels for their goods 
| LA 1 | ' | | Tee | h \ | | engines for more than 
S ASAD AADEDS LSAALAAAAAS fifteen years. There 
: must be many hundreds 
Fig. 1 = | of these still running. 
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sprung, as it were, why the tap made one | 


thread more than theory would 


Mr. Richards’ explanation is clear ; practice | 


generally proves right, although not agreeing 
with the theory. I have heard it said that 
theory and practice do not agree. I think 
they always do when we have the right theory 
and practice as well. A. B. LANDIS. 


Cast-Iron Driving Wheels on English 
Locomotives, 
Editor American Machinist: 

I always regret to read in English news- 
papers, articles on mechanical 
criticising American methods, when 
articles are written on insufficient informa- 
tion. You seldom err in this way, but your 
article on Driving Wheels 
Here and in England,” in your issue of June 
23d, is, I think, one with which I may find 
this fault. 


subjects 
these 


‘* Locomotive 


The fact is that 
cast-iron driving wheels 
in 
railways 
number of 
The London 
Northwestern 
until 


have been 
English 
great 


use on 
| for 
| | a 
| | 
\ | years, 
| | and 
| Railway, they 
| | began to use cast-steel 





The spokes of these 
wheels were of the H 
section, and not oval 
/\ | hollow spokes, as you 
| make them in America. 
| \ j These wheels were by 
: no means new when 
\) \/ \/ \/ \f introduced on the L. 
N.W.,as many engines 
turned out of 
WAR GaG Stephenson’s works, at 
| | \/ Neweastle, with simi- 

lar wheels years before, 

and I have no doubt 

that some of them can 
be found running: still 


{\ were 


comment upon, from 
the Mechanical World, | 
relates 


K X X X 


wheels hav 
of 
The 

is the thing which was 
unusual 


to 


VV IA\ ing spokes oval 


section. section 


in England. 
The spokes are cast 
and 


indicate. | 


| feel impelled to give a line or two from .y 
| experience with the old-fashioned  w.je 
| power. 
| Fifty-two years ago our father left 
| State of wooden nutmegs to make this | 
| his habitation, and constantly since the: 
the whirr of the water wheel been ly 
Fifty-two winters of snow and ice, fifty 


| summers of heat and drought—and stil] 
istream fas never failed a day in its d 
| Never tardy in the early morn; 1 
sulking when asked to run overtime ; n 
We feel like say 
in view of its half century of faithful 
vice, ‘‘ Well done, good and faithful serv; 
stay thou with us.” 

We 


on a strike or spree. 


are now running three turbin 


to spare ; and, asa side issue, our beaut 
lake ‘‘ Tetamekon” is ‘‘a joy forever.” 
WaTER Wut 
- = AB 
American Railway Master Mechanics 
Association. 


Following is the substance of a circu 
issued by Secretary Sinclair : 


by President Setchel to carry on the work 
investigation and other business during | 
current year. The various committees a 
urged to begin the work assigned them 
early as possible, in order that valuable 1 
ports may be prepared in good season for t! 
next convention. The first member nam« 
in each committee is chairman of the same 
Purification, or Softening of Feed Wate: 
Herbert Hackney, John Player, W. 1 


Small. 
Tires. Advantage or otherwise of usin 
thick tires: J. W. Stokes, C. E. Smart 


Henry Schlacks. 

Exhaust Pipes and Nozzles. Best form 
and size in proportion to cylinder: C. F 
Thomas, A. W. Gibbs, Geo. D. Harris. 
Driving and Engine Truck Boxes. Best 
form and material, including journal bearing 
and manner of fastening same in box : Wm 
Buchanan, Jno. W. Cloud, J. M. Boon. 
Boiler Covering. Best method and mat 
rial to prevent radiation of heat: G. W 
Stevens, John Mackenzie, T. B. Twombly. 
Driver Brakes. Best manner of applying 
including best form and material for driving 


brake shoes: Charles Blackwell, H. D 
Gordon, W. H. Thomas. 

Best Proportion of Grate and Flue Area 
J. Davis Barnett, G. W. Ettenger, Phili; 
Wallis. 

Foundation Ring for Boiler Leg. Best 
form, and advisability of double riveting 
J. N. Lauder, W. J. Robertson, Harry 
Tandy. 

Water Space Surrounding Fire Box. Is i 


usually large enough for free circulation 
John Hickey, J. N. Barr, R. W. Bushnell. 


Magnetic Influence of Iron and Steel ji 
Locomotives on the Watches of Engin 
Runners: T. W. Gentry, James Meehan 


Harvey Middleton. 
Paper to be read by Colman Sellers, ass 
ciate member, 




































lines may be cut away, leaving the teeth 
standing at those lines, and then we have the 
shape of the tap with the 
teeth. 

If we represent the whole circumference 
of the piece as at Fig. 1, the lines indicating 
the right-hand thread, 
then Fig. 2 will indicate its appearance after 
the double left-hand thread has been cut, 
and the three lines, 1, 2, 0-8, will be in the 
position of the three cutting lines of the 
tap. A quadruple right-hand and a quintuple 
left-hand thread 


three cutting 


the points only of 


could then be cut upon the 
piece, and it would appear at Fig. 3, 

the three of perfect teeth re 
as before. It would be theoretically 

three-cutter tap 
of threads, 
Strictly and practically speaking, the tap can 
‘‘cut” but the thread made to cut, 
and where it produces these other pitches it 


as 
where lines 
main 
possible with the 


with 


tap to 


nuts each these several 


it was 


must do so more or less by crushing and 


Machinist : 
Reading Chordal’s tap puzzle, in your issue 


Editor American 


of Aug. 4, prompts me to mail you a piece of 
steel having on it two nuts, one right and the 
other left thread, and working together as 
illustrated in Chordal’s cut in paper. 

Would it not explain his question clearly 
if a tap be made like this stud shows, and af- 
terwards mill the grooves where threads 
cross ? 

This stud has been lying around my desk 
> ©. GC. 

[The piece of steel referred to above is cut 
with both a right and left-hand 
Chordal’s tap with right-hand only. | 


for some months. 


thread, 


That Tap Question, 
Editor American Machinist : 
The taps J. P. L. and Frank Richards 
write about in recent issues of the AMERICAN 
MACHINIST must certainly have been erro- 


solid, were first 
introduced by Mr. T. W. Worsdell, when he 
was locomotive superintendent of the Great 
Eastern Railway. Mr. Worsdell was at one 
time at Altoona, Pa. I 
recently saw some hollow spoke cast-iron 
tender wheels, which had been on the Lanca 
shire and Yorkshire Railway for certainly 40 
years, 


master mechanic 


No doubt I have said enough to show that 
cast-iron for driving and 
used to a considerable 
certain that it would be 
could get cast-iron the 
of Cast-steel wheels are 
now pushing out both wrought and cast-iron 
for this purpose. 


wheels is 
but it is 
used if we 


other 
extent, 

more 
possessing 
strength yours. 
CRANK. 

[The above is from the chief mechanical 
engineer of one of the large English rail- 
ways, and of course gives the facts as they 
are. We are pleased to have the opportunity 
of publishing it. ] 
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Obituary—Charles T. Parry: E. 
liams, Isaac Dripps, H. D. Garrett. 
Obituary—W. H. Morrow: W. L. Austin 
L. M. Ames, L. B. Paxson. 
Obituary—Robert Curtis : 
W. Reynolds, Leroy Kells. 
Obituary—J. O. D. Lilly: Reuben Wells 
Wim. Swanston, John McKenna. 


H. Wil 


E. B. Wall, W 
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Shop Notes. 





Business was found to be good at the shop 
of Hilles & Jones, of Wilmington, Del., an 
they are building a good many exceptionally 
heavy shearing and punching machines 

among them a shear for the Brooklyn Navy 
Yard, weighing 16,000 pounds, and a larg 
double-angle shear for the Norfolk Navy 
Yard. Many of such machines are now bi 
ing built with an engine on the side, to mak: 
them independent of other power, and to 


ir 


aggregating 100 H. P., and still have water 


Below is a list of the committees appoint«d 
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allow of their use where it would othe rwise | 
be inconvenient to impart motion to them. 
When this concern started in business, years 
ago, it was the intention to make boilers only, 
and their business of building boiler-making | 
hinery and tools has resulted from their 
tiempts to improve upon methods of boiler | 
making by the building of tools for their own 
use, Which, others seeing, wanted duplicates 
of, until now they are better known through 
their machinery and tools, than by that which | 
was the prime object in starting business, 
hey still do considerable boiler 
similar work, however, and have built, among 


m 


and 


maseniiiees ture of g 


| 


country. 


MERICAN 


AN 


standard gauges, bought years ago, before the 
rauges had developed in this 
We noticed 
very large solid steel tap, used to run through 
| the nuts used on the traversing carriage of 
the plate planer which they build. These 
nuts are first chased in the lathe 
size, and then this tap used, to make them 
uniform and easily duplicated. As tending 
to show the wisdom of having such tools pro- | 
tected from fire, it may be stated that the 
cost of making this single tap was $110. 

The compartment above this is next the 
oftice (which is in the second story) and is used 


among other things a 


ne arly to 


MACHINIST 


other things, a great many buoys. They are | for keeping the records, books and valuables 


now engaged in building the second lot of 


what are called ice buoys for the U. S. Me Fig. 2 
Government. These are somewhat peculiar | 
in construction, and are shaped similar to ¢ 
cigar. They are forty feet long, made of | | 
heavy boiler iron, and double _ riveted. | 

| 


They are divided into a number of air-tight 
compartments by diaphragms riveted in, 
and are so proportioned that any one of the 
compartments may be stove in and filled with 
water, and there would still be enough 








them are in usein their own boiler shop, and 
many of them, especially those which possess 
any new features or principles, are used for a 
short time before shipment, in order to de 
velop any possible weakness or room for im 
provement, 

—_____ cape — 


Method of Fastening Belts- 
ening Countershafts to Beams, 


New Fast- 


Everyone who has had much experience 
with belts 
pense it is to keep them laced and in order, 


knows what a nuisance and ex 


especially in manufactories or shops where 


large numbers of unskilled workmen are in 





Ey | 


a 
| { 


PS 


side of it 


except that it has handles each 
instead of on top, as a carpenter’s plane has. 
After tapering the end of the belt with this, 
a scraper, such as is used on leather, having 
the 
the 


such a 


is used for reducing 
the 
small shoulder, 
the belt 
prevented from being 
The 
ona 


edge turned over, 
the 
way as to 
which the 


and is thereby 


thickness of scarf at back end in 


leave a 
against other end of 
comes, 
anything while running. 


caught upon 


lap is then placed together properly 
through 


the 


and some small nails driven 


little 


board, 


each end at oa distance back of 
joint. 
The cement is then applied with a brush, 
care being taken to rub it 
thoroughly into the 
the 


together, 


leather; then 
placed in position 
with the 
rubbed and 


pounded into close contact. 


ends are 


and face of 
a hammer gently 
The 
fifteen 
when 


in about 
the 


seems to be 


cement hardens 


minutes, and joint, 


made, 





as good as any 





Fig. oe 





buoyancy to float the buoy. Heavy weights 
are attached by an eye-bolt at one end, and 
they are anchored in place, standing vertically, 
with about eighteen feet of their length out 
of the water. Made in this shape, they are 
said to be very nearly indestructible, and will 


go down under a field of ice, coming up 
again all right after it has passed. They ‘ 


are also building two bell-buoys of improved 
construction for the Canadian Government. 
Though called bell-buoys, they are not 

provided with bells (at least not of the usual 








and are allowed 
Not one in 


charge of machines, 


totinker with the belts. 


ten of such men can lace a_ belt 
properly, and lacing, even if put 
in in the best manner possible, 
weakens the belt considerably and 
makes a lump in it, which, under 
some circumstances, is an annoyance 
anda detriment to the action of the 
machine. The different metallic 


fastenings are but little, if any better, 




















J other part of the belt. It is 
pliable, runs over the pulleys 
easily and noiselessly ; there is 


no danger of its catching and causing an 


and perhaps injuring some one, as 
with 


accident, 


is apt to be the case lacing ; it is much 


cheaper in cost of materials and time, and 


in short, is in every way superior to any 





other method of fastening belts that we 
know of. In the case of very heavy belts 


rivets are usually put in, to make the joints 


additionally secure. 


Che building in which this firm is located is 


kind), but an iron ball rolling about upon a their chief recommendation being | fire-proof, with floors constructed of | beams 
flat surface, inclined first one way and then their less cost. In short, the whole | of iron, with brick arches between, and we 
the other by the action of the waves, strikes matter of the maintenance of belts) show by the cuts on this page the plan de 
against a sonorous ring of metal and produces nae Cea is in many shops a constant annoy- | vised by Mr, Ferguson for fastening counter- 
the warning sound. =| ance and expense. shafts to these beams. Quite too frequently 
They are using on this work a steam rivet Fig; 1 eo sore — on nas fastened to floors of this 
heading machine, which acts by steady Go He ments the managers of which have kind by drilling holes in the lower face of 
pressure, the same as the hydraulic ‘esbiiens == SS —— found a Ping to avoid | the beam, and tapping them to receive bolts— 
used for the purpose, instead of by rapid ~ \ this, which they re- | a process which involves considerable labor, 
blows, as the ordinary steam riveters do. | oe ahaa — sat-| does not admit of a hanger being moved 
a ici dielians ek tow Se i dali | isfactory. They use even a short distance without drilling new 
better than that of the hydraulic machine. be en It is to be holes, and last, but not least, weakens the 
Vhawe te 6 hodid Gaal of Cageeell wed on Gace | } had the dealers in beam in the most important part, and for 
buoys which requires sheets of boiler iron hav- | | sa witty - Pe made this reason alone, if for no other, should not 
ing two of the edges of circular form, and | | any — the |'be allowed. 
for the trimming of these sheets to shape, — _— as glue. In the cuts, Figs. 1,2 and 8 show a plan 
they are using, with great success, curved Mr. reaguacs, rd of and two sections of the central casting which 
shears. They have one of their machines “" ~~ — - bare receives the bolt to which the hanger is at- 
fitted up with several sets of these, of different Lig. 4. a shee Lovejoy, Son & Co.'s’ tached. There are two side pieces, shown in 
Roa Figs. 4 and 5, through which the tavo_ bolts 


curvature, and, clamping a pattern onto the 
sheets, they select a set of shears having a 
curvature of somewhat smaller radius than 
the pattern they wish to follow for the 
concave edge, and somewhat larger for the 
convex edge, and trim them to shape very 
nicely, and much more quickly than by the 
usual method of punching a number of small 
holes along the line of the pattern, and after- 
wards breaking the sheet and trimming up 





with hammer and chisel. 


They are also punching hand-holes and ( 
man-holes in boiler sheets, using the spiral] 
punch, and for this, as well as for punching | 
tube holes, are using what they call a reced- = 


ing center for accurately locating the hole. —_ 
In the center of the punch a center is put in, 


which has a shank running up into the \ 

















punch, and held down by the pressure of a 
spring. The center of the desired hole being 
laid off and marked with a center punch, the 
point of the receding center is put into this 
mark and centers the punch accurately ; then, 
as soon as the sheet is fairly seated on the die, 


rig. 6. 


and as the punch continues to descend, the 
allows the center to recede within the 


spring 

Lat f and the point is uninjured. generally, while the upper compartment is electrotyping establishment here in’ Ne 
What seems a very good plan for the con- next the drawing room, and is used for York, and manager of the mechanical  « 

struction of fire-proof vaults has been adopted | storing drawings. One side of the vault partment, says that it formerly requit 

here. Theirs is three stories high, built of |comes next the street, and to avoid the use of about all the — time of one man to ke 

old boiler iron and railroad iron, filled gas or other artificial light, small windowsare | the belts laced up and in running orde 

with non-combustible and non-conducting | cut through on this side, which are closed by , whereas now, since the adoption of 1 

the inside at night. The plan of cementing them, the time 


substance, and stands upon its own separate iron doors from 


FASTENING COUNTERSHAFTS 





TO BEAMS. 


lost 


pass that bind the device to the beam, TI 
manner of 
the beam 
section, with the device adjusted in place reac 
the The 


made just half the size as used by 


6, where a part of 


to receive hanger. drawings a 


guson, but of course would be made 
shop where used, of a size to suit the 
Two of them are for 
the the 


made such as to admit of the 


used 
length of 


each hanger, ar 
where counter cannot 
put directly onto the beam, the device can 
used for fastening up planks or timbers, 
bolted, 


two 


which the hangers can be 
A little the bolts 
pass through it will allow of its being slipp 


loosening of whi 


along the beam, to adjust the 
shaft ; 


position of t 


he that is all the preparation that is ever need 


its application is shown at Fig. 


Mr. Fe 
in eac 


1¢ 


is shown in 


ly 
re 
r 
h 


beams, 


id 


be 


hangers being 


be 
to 


ch 
ed 


he 


it is very quickly applied, and involves 


no injury to the beam by its use. There is 
no finishing done upon the castings what- 
ever, but to make a good seat for the hanger 
upon the face of the central casting, pieces 
of leather are interposed. An eye-bolt can 
also be put into it, and used to suspend hoist 
ing tackle, or if a brace is to be put up it can 
w be attached to the beam in that way. Some 
le- times where the brick arch comes well out 
‘od towards the edge of the flanges it is necessary 
‘ep to cut the corners of the bricks away a little, 
Yr, to admit the side pieces above the flange, but 


ed. 


+ ihe + 
Recent experiments in England are held to 


foundation in such a way as to be independ- 
ent of the burning of the building around it. 
The lower story is next to the tool room, and 
in it are kept the most valuable of the shop 
tools, especially such as are needed in the 
duplication of parts of machines which they 

Their stock of such tools is quite 
and includes a set of Whitworth 


have built. 
complete, 


floors are constructed of railroad iron, covered 
by old boiler plate, with a heavy bed of 
cement on top, which latter is protected from 
wear by being kept heavily painted, The 
whole was constructed on the ground, of such 
materials as were easily available, and an 
swers the purpose admirably. 


Most of the tools and machines built by 


in keeping them in good condition is hardly 


be favorable to the use of locomotives for 


worth considering at all. They scarf the ' i be 
belt down on the ends, making the taper towing boats on canals. pe is an old 
run back a distance equal to the width of the one, but experiments i ring out ways 
; H ‘ ‘ > ‘CeSSTI - 
belt, with the exception that narrow belts, that will prove succ¢ — 
. 7 °° - 

‘ ‘< ‘ 2 > ‘ "> a of a « J ») = . : 
those less than 2” wide, are searfed back 2 The uses of the sand blast are almost in- 
This is done on a board, with a tool whichis pumerable. One of the latest isin cleaning 

dingy stone walls of buildings, 


made for the purpose, resembling a plane 























































































































Immigration. 





from the 
in the newspapers and elsewhere, that a great 
deal of interest is being taken 
gations of the congressional committee which 


It is evident, discussion going on 


To prevent delays all Communications 
should be addressed to > the Company. 


PUBLISHEI D WEEKLY 

BY 
American Machinist Publishing CO. | future of this country, and, unless wisely dealt 
96 Fulton Strect, New York, | with, 


in the investi- 








is now taking evidence in this city 
that it 
isa question of very great importance to the 


immigration. There can be no doubt 


bids fair to become a serious menace to 


MILER, Pres’t and Bus. 
Moore, and Sec’y 


| the permanence of our institutions. 
: BR. Manager. ; 
noe & sagt and written re- 
Lycureus B. 


garding the immense value to this country of 


fn | <A great deal has been said 
Treas. a 


F. F. Hemenway, Editor and Mech. Engineer. {the immigration to it of able-bodied, indus- 
J. G. A, MEYER,) kcinitichin trious citizens of other countries, coming here 
Wat ® .» { Associates, ; ; ; ‘ 
shesialinbooisiseooead to seck their fortunes by the creation of 


Special Announcements wealth out of our boundless resources ; 
» « 4 oe 


CFP Positively we will neither publish anything in 
of | 


Those who wish to recommend 


our reading columns Jor pay or in consideration benefit accrues, and if it be found 


advertising patronage. 
their 


choose 


lonly a few, comparatively, and to be a posi- 
wares to our readers can do so as fully as they |..." .. ° : . 
: ae oe | tive injury to the many, including in 
in our advertising columns, but owr editorial | . . . é 


We 


secure either subscribers or advertisers. 


opinions are not for sale. give no premiums to | CASCS the immigrant himself, as recent inves- 


tigations have unmistakably shown to be the 


CR Kvery correspond nt, in order to insure atten 


case, then it surely becomes the right and the 
tion, should give his full name and address, not for | 


duty of the people, through their rep- 
publication, but as a guarantee of good faith. lu J I I : I 


CF We are not engaged in procuring patent rights, | Tesentatives, to interpose. Under our present 
or in selling machinery, nor have we any pet scheme | social system, labor has little opportunity for 
to advance, or hobby to ride, self-employment, but must seek employment 

CR We invite correspondence from practical ma- 


iG : of those who control the factors or elements | 
chinists, engineers, inventors, draftsmen, and «all those 


to which labor must apply itself in order to 


create wealth, 


specially interested in the occupations we represent, 
on subjects pertaining to machinery. 
CP Subscribers can the 


their paper changed as often as they desire. 


address of 

Send both 
Those who fail to receive their 
papers promptly will please notify us at once. 


have mailing 


has not yet been developed, and we hope 


never will be developed, to the extent that it 
old and new addresses. 


Subscription. 
a year in advance, postage prepaid in the 
United States, Canada and Mexico. 
a year to Other Countries, 


doubtedly this fact which makes immigration 
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$2.50 


homes in this, desirable. 


| We showed a few weeks since, how the con- 
$3.50 postage pre} 


— | trol of the coal and mineral lands of England 
by a comparatively few ‘‘ gentlemen” (in the 
English of the term) resulted in the | 
laying of heavy burdens upon all those indus- | 
tries of England in which 
important 
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coal 
factors, and the 
wages of miners and the profits of mine oper- 


and iron are | 


The American News Company, ot tn 


, lowering 
Publishers’ 2 


Agents, New York, 

The International News Company, 
11 BOUVERIE STREET, Fleet Street, ENG., 
will receive subscriptions for the AMERICAN MACHIN- 
IST, at 14/7 per annum, postage paid. 


LONDON, ators to the lowest possible limit, 
with the 
countries, Where the government interposes 
toprevent the impositions of these burdens, 
by itself controlling the mines and allowing 
them to be worked uponeasy terms, 


in their 


unequal struggle miners in other | 
DEALERS SUPPLIED BY 
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men become better able to dictate the terms 
upon which the rest of the people shall be 
allowed to make use of that which is 
sary to their prosperity and happiness, 


which nature has provided 


neces 
and 
it 


for their use, 


The New York News Company, New York, N. becomes more and more difficult for those 
The Northern News Company, Troy, N ey . , ‘ 

The Omaha News Company, Omaha. Neb. skilled in the management of mines, and 
The Pittsburgh News Company, Pittsburgh, Pa. havine ATV : 

am 5 : ere? a) eS laving the necess: caplti ‘Arry 
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mining operations successfully, to obtain ac- 
cess to the storehouses of nature, and to make 
money, and at the same time pay living wages 
to those whom they employ to assist them in 
the work of producing wealth. 

of this system of 
monopolistic control which makes labor (not 
simply labor of the hands only 


DN.Y.) It is the development 
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, but all kinds 
of labor) acommodity which the possessor of 
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regarding 


but it | 
is certainly pertinent to inquire to whom this | 
to benefit | 


many | 


The control of these elements | 


has been in the older countries, and it is un- | injury to all. 


from those countries, and the seeking of new | that the power and greatness of nations does 
| not depend upon the accumulation of wealth 
| per 
»|that wealth among the 


|is one such cause, and should be suppressed. 


| this 
| dollars and cents per head, if, when here, the 


| over-stocking of an already over-stocked and 
| unnaturally restricted labor market ? 


law, the factories in New York City, 


one, but it suggests that there must be some- 


dren an unre 
at unsuitable work ought not to be so plenty 
as they are. 
will do so shows either 
competition, 
that the law 
the necessity for it must be deplored. 


the sanitary conditions were poor, and over- 
crowding 
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| When the conditions become such that the| routes through sparsely settled districts. 

operation of natural causes do not sufficiently where car service is desirable, but where j}\. 
stimulate immigration, then those who make | travel is not sufficient to warrant the st 
money out of the transportation of immigrants | desirableequipment. To insist that in all csc 
seck to stimulate the movement by misrep-|a car must be provided with a conductor 
resentations. Agents are sent abroad to| would, no doubt, in some instances, ()\,, 
represent to the people of other countries that | what might really be an important | 
they have only to set foot on the shores of | vantage to the citizens. In the effort {, 
America to be immediately upon the high | keep the car companies up to their duj ies 
road to fortune ; that employers are clamor-| injustice should not be done to either |), 
ing for help and are anxious to pay high companies, or to the public that might |) 
wages for it; and that enforced idleness and | benefited by even indifferent service 
want are unknown here. These people, | they could not well have better. 
when they arrive and discover the true con-| But it appears to be properly held 
dition of affairs, and by the time they have | there is no reason for poor service in 
existed for a while in the.now famous Mul- | crowded thoroughfares of New York. ‘| 
berry bend, become a menace to the com | companies are paying large dividends, an 

munity, and no one, at all given to thinking, | it is possible to compel them to furnish 
can zo through the quarters where they live | service it should be done without delay. 
and contrast them with Fifth Avenue and the | disproportionate part of the accidents 
lavish wealth displayed there, as well as in | passengers and pedestrians occur in conn 
other parts of this and other cities, without a | tion with the cars that are run without co) 
feeling of alarm ; for it must be remembered | ductors. 

'that the words vf Gen. Crook, the Indian | eae —" 

fighter, ‘‘Man ismore or less savage in propor- | In last week 8 issue we showed a combi! 

‘tion to the certainty with which his food can |"? slotting, milling and drilling machi 

| be obtained,” apply to other tribes of men as | made by W. H. W TT Mr. Warren's i 

| well as Indians, and the chief element of | Tess Was, by an oversight, given as Bosto: 

|strength in this Government has been, and | His address is, as is very generally know! 

— continue to be, the intelligence, free- Worcester, Mass. ‘aa. 

’} dom and prosperity of the masses of the We would Hie the tall eds ot Weare 

| people. And whatever tends to lower the}, \,-+)): sie Ee ier 

siecle in respect to their social condition E. Willis, of I hiladelphia (street and number 

; ae so that we ean communicate with him }\ 

| is + Sante, SNS a PreNpeCe ve, Het Hoosen mail. The postmaster at Philadelphia rv 


| ports that he is unable to find him. 


History has shown, over and over again, 
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se, so much as upon the distribution of 
people; and any cause 
| which may be working to produce extreme 
| wealth on the one hand and extreme poverty 
on the other, should be removed, if possible. | — 


The unnatural stimulation of immigration | 





Under this head we propose to answer questions sent 
us, pertaining to our specialty, correctly, and according 
to common-sense methods. 


Every question, to insure any attention, must invari- 
ably be accompanied by the writer’s name and address. 
If so requested, neither name, correct initials nor loca- 
tion will be published. 


Of what use is it to compute the gain to 


country by immigration at so many 


immigrants have no opportunity to create 


wealth, but can only contribute to the further (888) E. C., Oglethorpe, Ga., writes 
* Will you tell me what to mix with old brass to make 
| it mould easily and make it soft enough to work? I 
havea quantity of old brass, mostly globe valves and 
| Steam fittings, and want to cast them into connect- 
ing-rod brasses, gibs, ete. Also what is best to make 
moulds of? I want smooth, bright castings, and not 
: f too white. A.—You cannot get first-class rod 
The inspectors are busy inspecting, under the | prasses and gibs from the kind of material you 
of which | speak of, and what it would be necessary to put 
there are said to be more than twelve thousand | with it to improve the quality will depend upon 
As might be expected, many evasions of the | Re quality of ~ “a brass. A good vegans moulder 
7 ee | would know by inspection about what was needed, 
law are brought to light. Thisis largely true | and our advice is to employ one ; it will be the only 
in relation to the employment of children | satisfactory way. Sand is used for the moulds. 
contrary to the provisions of the law. The 


Brass moulders usually use some old brass in 
pe : making such castings, but they are particular as to 
provision that seeks to look out for the ak 8 J pe 
fare of children in factories is no doubt a wise | 


> Cally 
Factory Inspection. 








its quality. No general directions can be given for 
such a case, but a good brass moulder must decide 
what is best todo. 2 name of some 


| 2. Give me the 
xood work on moulding and mixing metals. A. 
Larkin on Brass Founding will probably answer 
your purpose, 


(384) St. Louis, Mo., asks: 
Please give me the proper positions of gauge cocks 
on boilers. A.—Three gauge cocks are gencrally 
used on a boiler, sometimes four. The upper 
gauge cock should be placed at the bighest point 
at which it is desired to have the water 
the lower gauge cock at the lowest desired water 
level. The general practice is to place the lower 
gauge cock, in Jarge boilers, say five-foot boilers, 
3 imches above the highest point of the crown sheet: 
in smaller boilers this distance is sometimes reduced 


thing would not be 
will work chil- 
sasonable number of 


radically 
required, Employers who 


wrong, or it 


hours and i . 
Subscriber, 


That so many are found who 


greed or unhealthy 
It has been fully demonstrated 


is a wise one, notwithstanding level ; and 


Many factories have been visited, in which 


was found too Al- 


common, 


. 2 “ to 24% inches ; the other gauge cocks are placed above 
a : . ye : F : together, the inspection will undoubtedly do : a tp , 
Frame for Bine Printing. By 0. Wilh. Dahl for the double purpose of lowering their | ,,, y doa the lower one, so that they will be 2% inches apart, 
gren, Arboga, Sweden. . . 3 ie nd still furt) ‘ : tl sf 5 great deal of good ; perhaps the greatest good | measured in a vertical direction, in small boilers, 
. - iva (7 i a a ‘ ages and s ¥ ‘T ‘ret ao , "Ce : . ss oe 
Modern Locomotive Construction. By J. G. A. Wes a ler increasing tht Pere will be, eventually, to turn public opinion | and 3 inches apart on large boilers. Generally, the 
at vA , 3 res ~~ 1a ‘ d . « e . 
Meyer. Be venty-first Paper Sos tet RSSee nes 3] of coal, lin the right direction. gauge cocks are not placed directly above each 
Pressure in Moulds. By 8. Bolland. Second That this control of the opportunities for pro- other, but are placed in an oblique line, so that, 
PODS? ..00. ve . coe -=p- na — » bas es . : 
‘ te {age a je 4 ducing what the people need and are willing . ; whe n the water or steam is blown out of one gauge 
errible ork of the French Rifle 4 : wet F —- , A correspondent, in relation to the crusade | cock it will not blow on one below it. Hence, in 
Key-Seating Machine 5 pay a fair price for, in order to carry on a gs ; gy a 
: ee Ber ? ; : in New York against the conductorless street | order to place the gauge cocks, first locate the 
Practical Detaiis of Blacksmithing. By B. F. their industrial operations and make them : ; center of the lowerone, then, if three gauge cocks 
Sachin ie ae : cars, to which we have already briefly re- k 2 
8} Rs xs ; : 5,6) selves comfortable, has developed to a point f é foll - - are to be used, draw on the boiler two horizontal 
— rome erections en: Chordal's Tap where the condition of the workmen in the —— » WES ae Tonows : lines, the first 244 or three inches (according to the 
eonme. By Prams B. Richards and 0. 0. 0. |branches of industry directly effected i Why should not the railway companies be | size boiler) above the center of the lower gauge 
That Tap Question. By A. B, Landis—Cast- ‘ "oe . aoe allowed to run such cars as they please? The cock, and the second horizontal line 24% or 3 inches 
Iron Driving Wheels on English Locomotives. nearly as low as in any of the countries from people have the privilege of patronizing them | above the first one; then through the center of the 
By Crank—In Favor of Water Wheels. By | which our immigrants come, no one who or not, as they choose, lower cock draw an oblique line; the points in 
Pe. ned W om : a: ; on . x 6 | takes the trouble to investigate the matter can On the face of it, it may look as if there is| which the oblique line intersects the homzontal 
merican allway Master Mechanics’ Asso- | ° : Fe ° ines wi 2 > iti ) 2 ce » ) Tr 
ae ¢.7| doubt. And every thoughtful man must ad-/ truth in this, But the fact is, the public has lines will be the position of the centers of the other 
( ee a Nace mT! nit that it is far b low tl lition in whicl lered thi il . gauge cocks. The amount that the oblique line 
y ooear > r¢ ani > . Vo steninge i ~ ar OW wT , . . ere Te Ss » a m. av c ‘ Ss 2 a P 
New Method of Fastening Belts —Fastening = C1 re CONdIION In Which surrendered something to rallw ly companies, slants towards one side or the other is arbi- 
Countershafts to Beams...... 7| it is safe for any considerable portion of the | and in return for this has a right to demand | trary, and for this you must use your own judg. 
ee nee eeeees 5| citizens of this country to long remain. reasonable service at their hands. There | ment. These remarks apply to horizontal boilers. 
ME EMOONIOR «5 iisccs ss cceccas 5 aneceace 8 R P : . neh a ‘ . -ertic: ilers » heig » water carrie 
aieaaniaiaad Aameers gq| tis at this point that the practices followed | might be, and probably are, instances where - ae al boilers, the height pois water carried 
: = 8, f : . . : . . A : . . t re the crown sheet is scarcely ever more than 
, by those interested in stimulating immigra- would not be rig » dem: » highe oe F 
Manufactures. Le ee ee 9} ”. , : iting migra it ould not right to demand the highest twelve inches; hence the lowest gauge-cock in 
Machinists’ Supplies and Iron 10} tion have their bearing upon the question, | kind of service, Such, 


for instance, as on | these boilers is generally placed from 10to 15 inches 
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above the crown sheet, according to the height of 
vater carried ; the position of the other gauge 


| 





t 
- -sjs determined as before. In some vertical 
poilers the whole length of the tubes are covered | 
with water; in such cases the lowest gauge cock is | 
placed on, or one inch above, the desired lowest 
water line. 

85). 2). , writes: On the enclosed 
sketch A and B represent cast-iron disks connected | 
rigidly together. C Disa wrought-iron pin. It is 
specified that the portions © and D of the pin are 
tobe pressed into A and B respectively, with a 
pr sure of 25 tons. It is required to know what 


pressure must be applied at theend of the pinin 
-to do this. Should it be 25 or 50 tons? A.— 


ora 
Ot s, 

386) J. S., Hoboken, N. J., writes: 
Will you kindly inform me if I can save any coal 
by increasing the lap of the valve of my engine, 
‘at -e dimensions are as follows: Steam _ ports, 
6 »’: exhaust port, 6’’x 1": bridges, 34" wide ; 
val 544x7 inches; exhaust cavity, 2 7-16x6%4 
inches ; travel of valve, 24s inches ; stroke of engine, 
16 inches; boiler pressure, 60 pounds. A.—You can 


reduce your fuel expenses by increasing the lap of 


the valve, providing your boiler is strong enough to 
increase the steam pressure correspondingly. If 
the boiler is strong enough to stand a greater press- 
ure, then increase the lap so that the valve will cut 
off at about 5 of the stroke. It seemstousthat the 
inside lap can be reduced to \% inch; but the inside 
lap depends somewhat on the amount of clearance, 
of which you say nothing, hence we cannot say 


whether \% inside lap is mght or not; but on general 


principles we believe it will give you better satis- 
faction than the present amount of inside lap. 

387) P. D., Demmler, Pa., writes: 
Would you kindly give a formula for solving the 
following problem? A plank has an area of ten 


square feet. Itisone foot wide atits narrow end ; it 
increases in width one-.ighth of a foot for each foot 
of its length. How longis the plank? How is the 
mean width found? A.—A regular formula for the 
solution of this problem cannot be given; the an- 
swer must be found by the rules of algebra, thus: 
Since the width of the plank increases \ of a foot 
foreach foot of its length, the wide end of the 
plank must be equal to 12 inches plus 4 of the 
whole length of the plank. The mean width of the 
plank is found by adding the width of the narrow 
end to the width of the wide end, and dividing the 
sum by two. The total area of plank is equal to 
the product of the mean width by the length. 
Keeping these conditions in view, we can make the 
following statement: Let a represent the whole 
length of the plank; then, according to the fore- 
going conditions, the mean width is equal to 
124124 = 


8 


x 
16 


9 
N 


= 124 


> 


But the area of the plank is equal to the product 
of the mean width by the length, and the area we 
know to be 1440 square inches, hence we have 


( + a ) w = 144) square inches. 
» 


Clearing of fractions, we have 
192 w« + a2? = 23040 
Making the left-hand member a perfect square, 
we have 
v2 + 1922 + 9216 
Extracting the square root of both members, we 
have 


= $2256 


xr + 96 = a/ 82256 

Transposing, we have 
a/ 32256 
83.599— inches = length of plank. Since the 
wide end of the plank must be equal to the sum of 


narrow width and one-eighth of the total length, 
we have 


— 96 


yi 


83.599 + 


12+ 
u 8 


22.449 inches. 


The mean width wiil be equal to 
12" + 22.449" _ |. 
P) “ 7.2245 inches. 


" ‘Tranatent Advertisements 50 cents a line for each 
insertion under this head. About seven words make a 


line. Copy should be sent to reach us not later than 
Wednesday for the ensuing week's issue. 




















See Grant’s Gear advt. on back page. 
Link-Belting. 

Send for Catalogue of Link-Belting. 
Over 50,000,000 feet of Link-Belt in use. 


Link Belt Machinery Co., Chicago and N. Y. 


See our new designed engine lathes in Cincinnati 
Pe 9 ha Exposition, Lodge, Davis & Co. 
see our new designed drill presses in Cincinnati 
entennial Exposition, Lodge, Davis & Co. 
See our new designed shapers in Cincinnati Cen- 
ennial Exposition, Lodge, Davis & Co. 

Ss 


our new designed brass working to« ys in Cincin- 
nati Centennial Exposition, Lodge, Davis & Co. 


feet of space in Cincinnati Centennial Expo- 
ition, Lodge, Davis & Co. 


See special ads. pages 15 and 16, Lodge, Davis & Co. 
Shafting Straighteners. J. H. Wells, Tampa, Fla. 


Steel Name Stamps, etc. J. B. Roney, Lynn, Mass. 
Lamb Knitting Machine Co., Chicopee, Falls Mass. 
Anderson 


Machine work and pattern making. 
M x 2 


chine Works, Peekskill, 


lhe Best Upright ~ run by belt are made 
P. Duncan & Co., 


Bellefonte, 


a. 


| successful. 


| built at Fall River, Mass. 


AMERICAN 





Light articles built to order by the Ame dias 

es ing Machine Co., Philadelphia, Pa. | 

2. Dudgeon. 24 Columbia st., New York Improved | 
eeduaie Jacks and Roller Tube Expanders. 

Pattern and Brand Letters. Vanderburgh, Wells 
& Co., cor. Fulton and Dutch sts., New York 

“Swift” Sight-feed Lubricator; no glass tubes; 
simple, reliable. Swift Lub’r Co., Elmira, N. Y. | 

Davis Key-Seating Machines, kept in stock, by 
Manning, Maxwell & Moore, 111 Liberty st., N. Y. 

‘“*Bradley’s Power Hammers, the best in the 
world.” 20sizes. Bradley & Co., Syracuse, N. Y. 

Drawings, mach. patterns : and models. Inventors’ 
ideas perfected. Valentine,15 Alling st , Newark,N.J. 

‘““The Bulldozer,”’ a new departure ; forging by 
pressure. M’f’d by Williams, White & Co., Moline, II}. 

‘*How to Keep Boilers Clean.’ A hook mene 
free, by James E. Hotchkiss, 120 Liberty st.. N. Y | 

Selden Packing, for stuffing-box, with or with 
rubber core. Randolph Brandt, 38 Cortlandt st., N.Y. 

Brown & Sharpe Mfg. Co.. have a line uy ma- 
chinery with S. A. Smith, 23 S.Canal st., Chicago, Tl. | 

Patents—Whittlesey & Wright, 705 8th st., N. W., 
Washington, D.C. Send tor pamphlet and references. 

Ice and Refrigerating Machines, 124 built, and all 
David Boyle, 521 Monroe st., Chicago, II. 

For the latest improved Diamond Prospecting 
Drill, address the M. C. Bullock Mfg. Co. 138 
Jackson st., Chicago, Ll. 

Engine lathes, hand lathes, fine tools, files and 
supplies for machinists and other metal workers 
Frasse & Co., 92 Park Row. N. 

Most sensitive and durable Damper Regulator 
made; works within one pound: send for circular. 
T. Kieley, 11 West 13th st., New York 

Patent Attorney. R.G. DuBois, 916 F. st., 
ington, D. ©. Service at reasonable rates. 
for pamphlet containing list of references. 

Split pulleys at low prices, and of same strength 
and appearance as Whole Pulleys. Yocum & Son’s 
Shafting Works, Drinker st., P niladelphia, Pa. 

Curtis Pressure Regulators, Curtis Return Trap, 


Wash- 
Send 


Curtis Damper Regulator. See Aug. 4, p11. Send 
for circular No. 17. Curtis Reg. Co., Boston, Mass. 


Machinists’ supplies, brass goods, m’f’rs supplies, 
polishing materials, all kinds wire, metals, etc., in 
any quantity. Jordan & Gottfried, 208 Canal st.,N.Y. 


Fine tools and supplies for machinists and other 
metalworkers. Get our prices before purchasing else- 
where. Montgomery & Co., 105 Fultonst., N. Y. City. 


The Holly Manefacturine Cowpany, of Lockport, 
N. Y., will send, on application, their pamphlet 
illustrating pumping machinery and reports of 
duty trials. 

Upright drills, 
$2'’, 36” swing: 
write for cuts and prices. 
cester, Mass. 

W. B. Hoffman, consulting engineer, 108 Liberty 
st., room 3, N. Y. Mechanical engineering in all its 
branches ; working drawings for the transmission 
of power by steam, water, air and electricity. 


Parties requiring milling machine or screw ma- 
chine work furnished, in large or small quantities. 
— write to the manufacturers, E. E. Garvin & 

, 139, 141, 143 Centre st., New York City. 


6 ontract work of all kinds executed promptly and 
onreasonableterms. Parties wishing gray 1ron cast- 
ings in large quantities can make money by corre- 
sponding with Rawson Mfg. Co., Hornellsville, N. Y. 


A practical treatise on the steam engine, by Arthur 
Rigg, essays on the prince iples involved in design 
and construction of fixed engines ; 312 pages, with 
96 plates. 4to, cloth, $10.00, E. & F. N. Spon, 12 
Cortlandt st., N. 


** Indicator ‘Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator, and making all required calcu- 
lations from the diagram; also the principles of 
economy in operating steam engines, and current 
practice in testing engines and boilers. Price $2, 
postpaid. Published by John Wiley & Sons, 
Astor Place, New York. 


improved, sizes 21’’, 23’, 25’, 28’’, 
finely made and great capacity ; 
Currier & Snyder, Wor- 


15 


‘Binders’ for the AMERICAN MACHINIST. Two 
styles—the ‘‘Common Sense,” as heretofore sold by 
us, and mailed to any address at $1.00 each, and the 
‘New Handy,” mailed at 50c. each. The former 
has stiff board covers, while the latter has flexible 
covers, the full page opening flat. Either will hold 
the entire 52 issues of any volume. AMERICAN MA 
CHINIST Pus’e Co., 96 Fuiton st., New York. 


The series of articles by J.G. A. Meyer, on * Prac- 
tical Drawing,” nowrunning inthe AmERICAN Ma- 
CHINIST, Should be closely followed by every stu- 
dent. They commenced with October 23, 1886 issue, 
and up toand including August 11, 1888 issue, 56 arti- 
cles have been so far published. C opies containing 

these articles, sent by mail to any part of this coun- 
try or Canada, at 5 cents each. AMERICAN Ma- 
CHINIST PUBLISHING Co., 96 Fulton st., New York. 


aris Universal Exposition of 1889. All persons, 
firms or corporations who desire to make exhinits 
at the above named exposition, are hereby notified 
that information and blanks for applications for 
space will be furnished by the undersigned upon 
application to the undernoted address. Wm. B. 
Franklin, Com’r General ; Somerville P. Tuck, Asst. 
Com’r General, office of the U. 8S. Commission, 
Mulls Building, 15 Broad street and 35 Wall street, 
New York. 




















P. L. Goullon will build an iron foundry at Pitts- 
burgh, Pa. 

Doute & Miller will 
Ashland, Ky. 


build a carriage factory 

J. L. Hudson & Sons are building a wagon factory 
at Gainesville, Ga. 

The La Grange Plow Works will build a factory 
at La Grange, Ga. 

The Citizens Electric Company has been organized 
at Natchez, Miss. 

It is rumored that extensive steel works will be 

The chair factory of J. W.K 
Maine, is being enlarged. 


imball, at West Paris. 


The Dallas (Ga.) Cotton Mill Company have com- 
menced work on their mili. 
Cc. J. Grammer is interested in building an electric 
light plant at Paducah, Ky. 


a steam saw-mill. 

| expect to enlargetheir plant. 

build car shops at Irwin, Pa. 

ton, Texas, with labor fully employed. 


to secure the establishment of manufactories. 


| six engines. 


| buildivg at Fort Worth, 


at | 


MACHINIST 


Jordan & Stewart, Oldtown, Maine, are building 


The Charleston (S. C.) Electric Light Company 


The Westmoreland (Pa.) Coal Company expect to 


Local papers report business as brisk at Galves 


The Eastport (Maine) Board of Trade are anxious 


The Westinghouse Machine Company, Pittsburgh, 
Pa., have received an order from Rome, Italy, for 


The Little Rock (Ark.) Edison Electric Light and | 
Power Company has been organized, and has begun 
operations. 


J. W. Fender is building a two-story, 40 x 100 foot 
Texas, to be used as a sash, 
door and blind factory. | 


The Southern Furniture Manufacturing Company 
are to build a large factory. The capital stock of 
the company is $250,000. 

The Chester Rolling Mill Company, Thurlow, Pa., 
will build a Bessemer steel plant, and run it in con 
nection with their rolling mill. 

The Fitchburg (Mass.) Machine Works have issved | 
a new catalogue of machine tools made by them. | 
It is quite complete, and well illustrated. | 

The Milford & Northway Mfg. Minneapolis, 
Minn., have largely increased the capacity of their | 
machine shop, and will put in new tools. 


Co., 


The engine house at the Florence mine, at 
Florence, Wis., containing five engines, hoisting | 


machinery, pumps, etc., was burned recently. 
TheClinton Wooden Ware and Match Company 
has increased its capital stock from $20,000 to $50,- 
000. New buildings and machinery will be added. 
The Rock Island (fll.) Knife and Shear Company, 
will remove to Kokomo, Ind., having purchased a 
site for building. Employment will be given to 
about 50 men, 

The contract for the water-power canal at Sault 
Ste. Marie, Mich., has been awarded. The work will 
cost, itis expected, $750,000, and the capacity, it is 
said, will be 800,000 horse-power. 

Carley Brothers, machinists at Colfax, Washing, 
ton Territory, are increasing their shop facilities 
the most recent addition of tools being a large en 
gine lathe from the Lowell machine shop. 

About one year ago natural gas in large quanti 
ties was brought to the surface in Kokomo, Ind. 
Since then manufactories costing more than 14 
million dollars, and employing 2,000 hands, 
been established. 


have 
There is water-works agitation at Oxford, N.C: 
Cherokee, lowa; Winfield, Kansas ; 
W. Va.: Franklin Falls, N. H.; 
Port Arthur, Ont.; Rogersford, 
Tex.: Starke, Fla. 

The fuel gas plant of Henry Disston & Co., at 
Tacony, Pa., is in working order. The firm will 
not only use this gas in their own works, but will 


Charlestown, 
Schoharie, N. Y.: 
’a.; Waxahachie, 


supply other works. It is said to be materially 
cheaper than coal. 
The citizens of Laredo, Tex., have secured the 


locating of the shops of the Mexican National Rail 
way. Ground upon which to build the shops has 
been donated, and the company is exempted from 
taxation for 20 years. 


The sales of boilers by the Babcock & Wilcox 
Company forthe months of May and June aggre- 
gated more than 8,00) horse-power. A large num- 
ber of the sales were made on from the second to 
the tenth order, and a fair proportion were sold on 
foreign orders. 

The Consolidated Safety Valve Company, Bridge 
port, Conn., recently elected the following officers : 
president and general manager, Charles A. Moore; 
treasurer and secretary, Martin Luscomb; Asst. 
treasurer, H. 8S. Manning; superintendent, (¢ WwW. 
Richardson. 

The Ashcroft Manufacturing Company, 
works in Bridgeport, Conn., recently 
following officers: president, Eugene 
vice-president, Charles A. Moore ; 
S. Manning, secretary and 
Martin Luscomb. 


at their 
elected the 
L. Maxwell ; 
treasurer, Henry 
assistant treasurer, 


The Stratton Separator Company, 32 Cortlandt 
street, New York, has issued a pamphlet under the 


title: Dry Steam the Foundation of Economy. In 
addition to ilustrations and description of the 
Stratton separator, the pamphlet contains much 


interesting and instructive reading matter. 

Curtis & Curtis, of Bridgeport, Conn., manufact 
urers of the Forbes patent die-stock, pipe cutting 
and threading machinery for hand or power, have 
just moved into their extensive new works, Not 
withstanding that they have now three times their 
old capacity, they are already running over-time 
with all the men they can work. 

The sash and blind factory of Haber & Graham, 
at Fifty-third and Clark streets, Chicago, II1., 
completely destroyed by fire recently. Loss $20,000, 
partly insured. The structure was built for A. G, 
Spalding, president of the Chicago Baseball Club, 
and occupied by him as a sporting goods factory | 
until a few weeks ago, when Haber & Graham pur- 
chased the place. 


was 


The Hartford & Wethersfield Horse Railroad 


of the several systems, have decided upon 
adoption of the Sprague motor. Workmen have 





The Chattanooga (Tenn.) Pipe Works are now pre 





par ed to make pipe up to 20 inches diameter, 


| already begun to prepare the track for the new 
system between the old city line and Wethersfield, 


| best equipped in the country. 


}on 
| thing 


} new 





and, if the experiment proves a success, it will be 
adopted on all the other lines of the company as 


| well, 


The large shoe factory of Krippendorf, Dittmann 
& Co., at Cincinnati, Ohio, 
by fire. The factory was one 


was recently destroyed 
of the largest and 
It was engaged in 
the manufacture of a fine quality of women’s shoes, 
and had machinery valued at $100,000. The build 
ing cost $70,000, stock and manufactured goods 
hand valued at $140,000. The 
is total, making an entire 
Insurance, $161,000. The 


loss on every 
of $310, 
of the fire is 


loss 


000. origin 


|} unknown. 


Sigmund Switzer, of Vienna, Charles W. 
of New York, and other gentlemen have just com 
pleted arrangements in Minneapolis, Minn., for the 
establishment of a large pearl barley plant under a 
hitherto only usedin Vienna. The 
Northwest raises most of the barley which is pro 
duced in this country, and there 


Ridgway, 


process 


are no pearling 


| mills west of Ohio. They were in Minneapolis only 
forty-eight hours, during which time they c'osed 


contracts for the establishment of a business with 
a capital of $200,000, and purchased a mill for man 


| ufacturing purposes 


An explosion of natural gas destroyed the heading 
factory of Bowlin & Haskell, at Tipton, Ind. The 
explosion ignited the huge dry house, and in less 
than halfan hour the flames spread to the yards of 
the factory, and more thanan acre of dry headings 
ready for shipment. were in flames. For three hours 
1,000 men worked desperately before the fire was 
got under control. The business portion of the 
city was in danger. All the 
their doors and turned out 


business men closed 
to help fight the fire. 
Bowlin & Haskell’s losses will amount to $40,000, 
with no insurance, 

A press dispatch says: The 
cruiser “* Charleston" was successfully 
Pacific Rolling Mills, at San Francisco. 
of the charge placed in the 
pounds of metal, and 
11,510 pounds. 
give an elastic 


of the 
cast at the 
The weight 
furnace was 27,295 
the dressed casting weighed 


stern-post 


Test pieces taken from the casting 

limit of 33,742 pounds per square 
inch, a tensile strength of 63,112 pounds per square 
inch, 18 per cent elongation in 8 inches, and 20 per 
cent. reduction of area. Test pieces were bent 
cold over radii varying from 7% to 15¢ inches, through 
angles varying from 218 
without fracture. 


degrees to 234 degrees, 


The Senate Committee on appropriations has 
agreed to report an amendment to the army appro- 
priation bill, appropriating between $6,000,000 and 


$7,000,000 for the establishment of a gun factory 
at West Troy, N. Y., and for the manufacture 
of coast defense guns. One section of the amend- 


Dm 


ment appropriates $750,000 for the erection of the 
necessary buildings and their equipment with ma- 
chinery and fixtures. Another section appropriates 
$5,000,000 for the purchase of steel for high-power 
coast defense guns of 8, 10 and 12 inch caliber. An 
appropriation is also proposed for the purchase of 
torpedoes. 

The compounding of stationary engines is rapidly 
growing in favor with steam users in this country. 
William Tod & of Youngstown, Ohio, have 
just completed the third one of 500 horse-power for 
the Chicago Are Light and PowerCompany. These 
engines are high speed tandem, with positive valve 
gear and independent condensers. They are also 
building one of 700 horse power for the California 
Electric Light Company. of San Francisco. This 
will be connected to a Wheeler surface condenser, 
with independent air and circulating pumps. They 
also have under way Porter-Hamilton engines of 
500 horse-power for the Kokomo Wood Pulp Com- 
pany ; 100 horse-power for Hartman Steel Company, 
and horse-power for the the 
Paper Company 

The The of the local 
architectural manufacturers has been rather 
quiet for some time [at St. Louis] the first signs of 
a lnilhaving been noticed as far back as the middle 
of May. But the outlook is regarded as favorable 
for more extensive building operations later on, say 
in September. Just now the parties most interested 
in the construction of and office build 
ings are out of town, for a season of recreation and 
pleasure, and the development of plans, specifica 
tions, and the placing of contracts, will necessarily 
therefore, have to be delayed a while. One of the 
large jobs which the agricultural iron people expect 
will be offered this fall will be the improvement of 
the old custom house and post office, for which 
work an appropriation of $100,000 has been asked, 
and it is thought it will go through. of the 


Co.,. 


750 Westmoreland 


{qe of Steel says: business 


iron 


large store 


some 





Company, after carefully investigating the merits 
the | 


architectural manufacturers confidently look for a 
moderate advance in prices the coming fall. 


nn 


Colfax, W. T., 
that we shall 


The Palouse Gazette, published at 
says: Itis now reasonably certain 
soon have communication with the C d’Alene 
mines. A contract for grading the Washington and 
Idaho Company's roads, which will connect both 
Spokane Falls and the d’Alene mines with 
the Oregon Railway and Navigation Company's 
system at Farmington, has been left to Kilpatrick 
Bros. & Collins, of Beatrice, Nebraska. Under this 
contract, work has 


commenced and 
being pushed forward with vigor. 


eur 


Coeur 


been is now 
A large force 
|of graders are at work all along the line, except 
that portion which passes through the Indian res 
ervation. The right of way has been granted 
through these lands, but yet the has not 
been surveyed and the road located. As soon as 
| surveyors have laid out the route the graders will 
be at work at that portion of the road also. The 
contract includes 140 miles of road, and the grading 
is to be completed by the 31st of December, 1888. 


route 


as 


| 
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Machinists’ Supplies and Iron. 
New York, August 2, 1888. 

Iron—American Pig —The general characteristic 
feature of the market is dullness, though there is a 
steady sale for some of the best brands. We quote 
Standard Lehigh and North River brands $17.50 to 
$18.50 for No. 1 X Foundry, $16.50 to $17.50 for No. 2, 
and $15 to $16 for Grey Forge. 


*WANTED¢* | 


“ Situation and Help" Advertisements only inserted 
under this head. Rate 30 cents a line for each inser- 
tion. About seven words make a line. Copy should 
be sent to reach us not later than Wednesday morning 
for the ensuing week's issue. 





Wanted—Men to examine 8. S 

Mechanical ergineer with 
wants employment. L. M., 

Mechanical draftsman, 14 years’ 
gen’] machinery, wants position. G., AM. MACHINIST. 

A designer and draftsman wants a situation ; is 
graduate from technical school, and has experience 
as machinist. Address K., AM. MACHINIST. 

Wanted—Situation as foreman of boiler shop; 
understands the business thoroughly; first class 
references from former employers in above capacity. 
Address Energy, AMERICAN MACHINIST. 

Wanted—By a young man now in charge of a 
drafting room, a responsible position where he can 
get more active exercise. For particulars address 
M. ©. D., AMERICAN MACHINIST. 

Wanted—Position as foreman or supt. of machine 
works, by a skilled mechanic, well up in modern 
shop methods; first-class references. Randolph, 
343 W. 32d street, New York. 

Wanted—A first-rate mechanical draftsman, ex- 
perienced in the designing of engine and general 
machine shop work. Address, stating exp., age and 
compensation expected, Box 8, Am. MACHINIST 

A practical machinist and draftsman, familiar with 
sand moulding by machinery, and having several 
specialties, desires position ; Small town preferred. 
— J. G., AMERICAN MACHINIST. 

Vanted —Two A1 machinists for engine and job 
Frisk fifty miles from Pittsburgh, Pa.; steady work 
and good wages will be paid to men suited to the 
places. Address Mac hine ry, Am. MACHINIST. 


Experienced foundry foreman desires to contract 
with a responsible firm, to make work by the ton, or 
will take charge; highest references. Address Box 
7, AMERICAN MACHINIST. 

Wanted—Five or six good machinists for piece 
work, who are familiar with the manufacture of 
wood-working machinery ; none others need apply. 
Address Chance, AMERICAN MACHINIST. 

Wanted—By practical man, situation as foreman 
of iron foundry; has had large exp. as such in making 
all kinds of machinery and — jobbing castings ; 
good ref. Foundry Foreman, Am. MACHINIST. 

Wanted—Situation as foreman blacksmith, by a 
man of long experience on engine work ; would 
take shop by contract ; held similar situation 12 
years; good references, Box 5, AM. MACHINIST. 

Wanted—Situation to represent mfrs. in New 
York,by agentleman with long experience in machi- 
nery, engines, and supplies, and would travel part 
of the time ; ; can give best of references as to ability, 
integrity, etc. Address A L. B, AM. MACHINIST. 

Good mech’! draftsman. first-class designer of light 
machinery for special purposes, young, educated, 
good character, wants position with professional 
parties where he will have opportunity to rise in 
the profession. References, AMERICAN MACHINIST. 

A mech’l engineer, for 8 years in charge of the 
drawing room of a large establishment manufact 
uring engines, sugar mills, rolling mils, cotton com- 
pressors of 2 » 500 tons capacity, ice machines, ete., 
desires to make a change. Box 9, AM. MACHINIST. 


Wanted—Position by a thoroughly competent 
draftsman, graduate from a high class tech. school ; 
12 years’ experience in practical business as designer 
of shop tools and mach’y, also familiar with the con- 
struction of factory and mill buildings; very best 
references and testimonials. R. S., Am. MACHINIST. 


Wanted—A thoroughly practical business man, 
who is somewhat acquainted with wood-working 
mach’y, and who has $5,000 to invest, to take entire 
management of an institution about to be started in 
a Westerntown. Other parties will furnish balance 
of capital of $25,000. The article to be m’t’d is cov 
ered by patents, and a market guaranteed for all 
the product. A liberal salary will be paid to the 
right party, who, besides his knowledge of mach’y, 
must have a knowledge of office aftairs, and be 
prepared to take entire management of both office 
and shop. The best of reference will be required. 
Address J. A. L. AMERICAN MACHINIST. 


see p 11. 

first-class references 
AMERICAN MACHINIST. 
experience on 


planes ; 





y+ MISCELLANEOUS WANTS. +} 
Advertisements will be inserted under this head at 
35 cents per line, each insertion. 
Gerlach’s Engineers’ specialties beat the world. 
Send for price list. Crescent Mfg. Co., Cleveland, O. 
Crescent grease cup for shafting beats them all 
Samp “4 free re ent Mfg. Co., Cleveland, Ohio. 


D. Ke aoe M. E., designs machinery and iron 
struc — 8; pi it. dri hae 31 Ins. Bid., New Haven,Ct. 
Light and fine machinery to order; Foot Lathe 


Catalogue for stamp. E. O. Chase, Newark, N. J 

Correspondence solicited with parties having ma- 
chine or foundry specialties to build. Honesdale 
lron Works, Honesdale, Pa. 

For Sale—A, 20,000 Ib. Stiles New 
Drawing Press in first-class order. 
Watch Case Co., 
phia, Pa 

Wanted 
shapers of 
order. Fosdick 
Cincinnati, Ohio. 

How to remove and prevent scale in steam boilers 
ata cost of ten cents a week. Send postal for cir 
cular to Pittsburgh Boiler Scale Resolvent Co., 
Pittsburgh, Pa. 


Toggle Joint 
Apply Keystone 
ivth and Brown streets, Philadel- 


To buy second-hand lathes, planers and 
all sizes; must be cheap and in good 
& Plucker, 6th and Culvert streets, 


AMEBRICAN 


Wanted — Parties having machinery specialties to 
build, to correspond with. Box 75, AM. MACHINIST. 
August C. ¢ ‘hristensen, M. Am. S. M. E., 24 State 
st. (Battery), N. Y.;463 Henry st., Brooklyn. Working 
drawings and supe rintending the building of ma- 
chinery; steam, pumping and gas engines indicated. 

E. W. Naylor, 149 B’way, N. Y., consulting eng’r 
Designs for iron & steel work, mch’y, hyd. presses, 
cranes, etc.; R’y traffic & freight plant, warehouse 
& dock cranes & hoists; 20 y’rs’ exp. best Eng. firms, 

I will visit and give instruction in tempering ex- 
pensive machinists’ tools at your shops ; satisfac- 
tion guaranteed or no pay ; 25 years’ experience in 
tool making and tempering ; correspondence solic- 
ited. C. B. H., P. O. Box 513, Oil City, Pa. 

For Sale—Mach. shop, boiler, blacksmith and sheet 
iron shop, iron foundry and pattern shop in full 
blast ; good mach’y, tools & patterns as required by 
the trade; one of the best known establishments in 
the South, established 1859; including buildings 
and ground ; parties wishing to step into a business 
already established in a healthy city in the South 


will please address Lock Box 403, Nashville, Tenn. 


RADLEY’S UPRIGHT 


CUSHIONED 


HELVE 


Com binesthe bestele- 
ments essential in a 
first-class Hammer. 
Has more good points, 
does more and bet 
ter work and costs 
less for repairs 
than any other 
, Hammer in the 
worl d 


HEATING 
FORGES, 


With a manufactur 
ing experience of over 
half a century, we 
recommend these 
machines to be the 











\ ESTABLISHED 


BRADLEY S 


best, simplest, most 
durable and combin- 
ing all the essential 
elements. For hard 


coal or coke. Indigs- 
pensableinallshopst 
keer \ Bradley” s Cushioned Ham 
ae and men fully employed 
and reduces cost of production, 


BRADLEY&CO. 
SYRACUSE, N.Y. — 





MACHINIST 


Avavst 18, 1888 








THE DEANE STEAM PUMP 6b,, 


HOLYOKE, MASS., 


New York, Boston, Chicago, Philadelphia, 
St. Louis, 


Manufacturers of 


STEAM and POWER 


PUMPS 


FOR ALL PURPOSES. 


SEND FOR CATALOGU S, 





ENGINE 


The Hendey 14-inch 
every particular, 
hollow spindle, 
light or heavy work equally well. 
Lathe of this size in the market. 
Shapers, Planers, ete. 


THE 


tngine 


HENDEY 


It is strongly geared, 
large bearings, is convenient to handle, and doc: 


LATHE. 


Lathe is a first-class machine :y 
has a raise and fall res 


Re 


It is becoming the most popular 
Have other sizes of Lathes, als: 


Send for catalogue and prices. 


MACHINE CoO., 


TORRINCTON, CONN. 





For MACHINISTS’ TOOLS and DIES 


CHICAGO, ILLS. 


BEST GAST Ste 


DOING CONTINUOUS HARD WORK 


MILLER, METCALF & PARKIN, CRESCENT STEEL WORKS, 
PITTSBURGH, PA. 


NEW YORK, N. } 





Saws. Machinists’ 
on trial. 


167 West Second 





Drill Presses, Shapers, Band, Circular and Scroll 


Catalogue mailed on application. 


Tools and Supplies. Lathes 





Street, CINCINNATI, 0. % 


OUR SPECIALTIES, 8, 12, {4 and {8 inch Lathes. 








Y andLABOR saved by using 

thissolid, strong, durable, 

firm-hold, quick-working 

Lever (Not Serew) Vise. Hasimprov- 
ed Taper-Pipe and other attachments. 

———- = Sold by thetrade. Send forcircular, 

TOWER & LYON, 
P 95 Chambers Street, New York. 
Successors to MELVIN STEPHENS. 


FOR SALE, cnawe 


ENGINES. 


The Fishkill Landing Machine Co.,, 
located at Fishkill, on the Hudson, offer to 
manufacturers and others desiring a well built 
economical and durable engine, their improved 
CORLISS ENGINES, They are endorsed by 
many reputable engineers “and persons using them. 
Address as above. 















THE HUSSEY RE-HEATER 


SE WEATS EXHAUST STEAM. 












Super-Heats Live mel 
Heats Air or Water 


WITHOUT COST. 


The Hussey Re-Heater and Steam Plant, 


IMPROVEMENT CO. 


A 8. Haton, President. 15 Cortlandt St, N, Y. 


8. D. Brewer, Gen’l Manager. 
HENRY CAREY BAIRD & CO., 
industrial Publishers, Booksellers and Importers, 
810 Walnut St., Philadelphia. 


Our New and Revised Catalogue of Practical and Scien- 
tifie Books, 80 es, 8vo., and our other Catalogues and 








Circulars, the w on 6 covering every branch of Science applied 
to the Arts, sent free and free of postage to any one in any 
part of the world who will furnish his address. 











-F 
Fine PUMP 


MACHINERY |: 


MPROVED 
PUMPING 




















93 Liberty St., -” 


NEW YORE. BOSTON. 


For Gene | 
of wok sesesteeiel 








Kent Ave. and 
South roth St., 


BUILD & GARRISON, === 


Builders of Steam Pumps, Vacuum Pumps, Vacuum 
Apparatus, Filter-press Pumps, Air Compressors, etc. — 





iron Foundry of T. Shriver & Co., 


333 E. 56th St., 4 N. Y. City. 





Nice Castings, Smooth and True to Patterns, 
of very best brands of Pig Iron. 


CASTINGS IN QUANTITY AT FAVORABLE PRICES. 
KEUFFEL & ESSER, NewYork. 


INDELIBLE DRAWING INKS. 


Black, Brown, Blue, Green, Scarlet, Carmine, Yellow. 


The best ever produced. Have our Patent 
Ink Filler, which regulates supply to pen; 





prevents soiling outside of pen-blades ; isthe 
only cleanly device for filling pens. Sample 





assortment, seven vials (of above colors), 
mailed on receipt of 50 cents, 





“Star” Screw Cut- 
Foot Lathe ting Auto- 

Swings matic Cross 

9x25 in. FI; d, etc. 





2 ee 


Scroll Saws, 
Circular 
Saws,Lathes 
Mortisers. 





Catalog ue 


of alt ie 
Machinery. 


Seneca Falls Mfg. Co. 687 Water St., Seneca Falls, N.Y 


TANITE | FOR SAW MILLS, 











FOUNDRIES AND 
EMERY WHEELS and | MACHINE SHOPS 


CRINDING MACHINES, For Circulars address 
THE TANITE COMPANY, STROUDSBURG, MONROE CO., PA. 


Or Hh A. ROGERS, 19 John ot, Ni ¥, 





UNIVERSAL RADIAL 


RADIAL DRILLING MACHINES 


= THREE DESIGNS. SIX SIZES 


EMBODY ALL DESIRABLE FEATURES 


oz PRICES$450°& UPWARD 
UNIVERSAL RADIAL DRILL CO 


CINCINNA J 





FITCHBURG 
Machine Works, 


METAL-WORKING 
MACHINES. 


Office and Works, 


13 to 24 Main Street, 
FITCHBURG, 





(F.. 

















MASS, 
SEND FOR CATALOGUE 
— T= SE 
LAIDLAW & DUNN CO. 
Purchasers of 
. % McGOWAN PUMP C2. 
ae Established 1862, 
A, CINCINNATI, O. 
\ ™, | Manufacturers of 
é. “Hero” Vertical 
my BOILER TEEDERS, 
" “STANDARD” 
( ‘ With Brass 
Removable Water Cylinders. 
Send for Circulars. 
THE CELEBRATED 
HEALD & S$ISCO 
Vertical and Horizontal. 
COOKE & CO., 
22 Cortlandt St., New York. 
ing Men 


tion this 


Paper. 

















BETTS MACHINE COMP'’Y;, 
WILMINGTON, DEL., 
MAKERS OF 


Metal-working Machine Tools 


OF SUPERIOR QUALITY, 
FOR USE IN 
MACHINE & RAILWAY SHOPS. 








al 


{| 
< 
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NICHOLSON FILE COMPANY,|, 


PROVIDENCE, R. I. 





Files and Rasps. 





In magnitude, variety and excellence of pro- 
duct, this company has no equal in this, 
or any other country. 





E 


ALL 


Steam Pipe. 


THE “VOLUNTEER” 
UP-DROP, SIGHT FEED, LUBRICATOR, 


(GATES PATENT.) 


FOR STATIONARY ENGINES AND PUMPS OF 


KINDS. LUBRICATORS FOR SIN- 


GLE OR DOUBLE CONNECTION. 


—_——" Stet. 


iw Saowas ‘ 
$19.00 $15.00 
+ pt. | } pt. 


rir 
} pt. 








NATHAN MANUFACTURING CO. 
92 & 94 LIBERTY STREET, NEW YORK, - 


Send for Catalogue. 


SOLE MANUFACTURERS, 





Established in 1874. 


CLEVELAND TWIST 


DRILL CO. 


24 and 26 West Street, Cleveland, 0. 
101 Chambers Street, New York. 
85 Queen Victoria St., London, Eng. 








THE VOLKER & FELTHOUSEN MFG. co. 


MANUFACTURERS OF 
BUFFALO.DUPLEX STEAM PUMPS. 


eyes Nel 
44 — 


' HU ROH 


A. Aller, New York; Walworth Sonernction | oe Supply 
pew Be Snell, Philadelphia; Thos. J. Bell & 
Kendall 
Goulds & 
Denver, Col. ; 
Manistee, Mich.; Jas. Jenks, - ex Wickes bros., 
—_ h “ee It, Grand Rapids; E. F 
undle, 


For Sale 
at 
Factory 
; Prices 

ARCHANI TOs, SUA by 
Co., Boston; 
, Cine nnati: Shaw, 
& Co., Toledo ; The George Weriteanton Co., Cleveland; 
Austin, Chicago ; Kennedy & Pierce Machinery Co., 
sheriff & pene og Pittsburgh, Pa.; Jos. Baur, 
East Saginaw : 
. Osborne & Co., St. Paul, Minn.; 


Spence & Co., M lwaukee; “Joshua Hendy Machine ‘Works, 


San Francisco; Flynn *& Emrich, Baltimore; Forbes, Liddell & Co., 


a . ag ip Ala ; Bailey & L ebby, C harleston, 8.C. 
Co., St. Louis and Kansas City ; O. B. Goodwin, Norfol 


Pond Engineer: 


Co umbus Supply Co., Columbus, O.; C.8. Leeds & Co., Minneapolis: 





H. D. Coleman, New Orleans. 





P.H.&F.M.ROOTS, 


Connersville, Indiana, 
MANUFACTURERS OF 


PORTABLE FORGES, TUYERE IRONS, ETC. 


lr * 


ROOTS’ NEW ACME HAND- -BLOWERS. 
Slow-speeded, Force-blast. Durable, 
Compact and Cheap. 

Roots’ Foundry Blowers, Gas Exhausters, etc. 
S. S. TOWNSEND, Gen. Agt.. 22 CORTLANDT ST., 

COOKE & 00., Selling Agts., NEW YORK. 


In Writing, Please Mention This Paper. 


ri J.E. LONERGAN & CO. 
7 211 Race St., Phila. 


Manufacturers of 


PATENT OILERS, 


Cylinder Sight Feed 
Cups, Government 
Regulation 


POF 
SAFETY YALYES 


for Locomotive, 
Stationary and Ma- 
rine Boilers, also the 
**Reliable’”” Steam 
Trap. 

1888 Catalogue 
free on application. 


BEAUDRY’S 


DUPLEX 


Power Press 


COMBINING 
PRESS, SHEARS 
AND PUNCH. 


BEAUDRY & C0. 


(Formerly of Beau- 
dry’s Upright Power 
Hammer,) 


Sole Manufacturers. 
Also manufacturers of 
HARD COAL HEAT- 
ING FORGES. 
Room 4, MASON B’DG, 
70 KILBY ST., 
Boston, Mass. 











PRACTICAL HANDY-BOOKS 


FOR ENGINEERS AND FIREMEN. 


By STEPHEN ROPER, ENGINEER. 
Eacu WorRK FULLY ILLUSTRATED. 


Written in plain, practical language, devoid of theories 
or mathematical formule. 


Hand-Book of the Locomotive, One of the most 
valuable treatises ever written on the subject, and con- 
tains a description ot the most improved types of locomo- 
tivesinuse. Price, $2.50. 

Engineers’ Handy- 300k. The most comprehensive 
and best illustrated book ever published in this country 
on the Steam Engine—Locomotive, Stationary, and Ma- 
rine—andthe Steam Engine Indic ator. Price, 83.50. 

Instructions and Suggestions for Engineers 
and Firemen. This little Book is made up of a series 
of suggestions and instructions, the result of recent ex- 
periments and the best modern = mosey 3 in the care of 
Steam Engines and Boilers. Price, 82.00. 

Use and Abuse of the Steam Boiler. Containin 
illustrations and descriptions of all classes of Steam Boil- 
ers inuse atthe present day. Price, $2.00. 

Catechism of High Pressure ste am Engines. 
It contains a fund of valuable information for Engineers, 
expressed in plain, simple language. Price, 82.00. 

Hand-Book of Land and Marine Engines. Con- 
taining he Cogeeiptice and illustrations of lover description 
of Land and Murine Engine. Price, $3.50. 

Questions and Answers for Engineers. Contains 
all the Questions that an Engineer will be asked when 
undergoing an examination for the purpose of procuring 
alicense. Price, $3.00. 

Care and Manage mentof the Steam Boiler. Of 
immense value to owners of Steam Boilers, Price, 
82.00. 

Young Engineer’s Own Book. Containing an ex- 
jlanation of the Principle and Theories on which the 
Steam Engine as a Prime Mover is Based. With 106 

illustrations. 363 pages, ls&mo. Price, $3.00. 
Any of the above works will be sent to any part of the 

United States or Canada on receipt of list price 

aa money in Registered Letter, P. O. Order, or Postal 

Vote. 

es Descriptive Catalogues sent to any address, on applica- 

lon to 


EDWARD MEEKS, Publisher, 
E. CLAXTON, Agt. 1012 Walnut St., Phila., Pa. 





MACHINE TOOLS. 


We have for quick delivery and in process of 
construction : 

16 in., 20 in. and 24in. Lathes. 

14 in., 20 in. 33 in. and 49 in. Turret 
Chucking Machines. Screw or Stud Machines 
Patent Friction Head, two sizes, 24% in. and 2% in. 
hole through spindle. Complete equipment of 
Box Tools and Dies for same. 

Improved Center Bolt Cutting Machines. 

7 in. and 50 in. Boring and Turning Mills, with 
single or double heads. 

Special Heavy Turret Machines, with feed for 
Boring and Facing, with trip motion for each 
movement, 

All from recent and carefully prepared designs. 
Workmanship guaranteed. Critical inspection 
invited, 


Head 
with 


ESTABLISHED § SUMMER OF 1880. 


BRIDGEPORT ‘MACHINE TOOL WORKS, 


. BULLARD, Prop. 
BRIDGEPORT, CONN. 


| New York, 
one hour and thirty minutes. 


Trains from Grand Central Depot, 
hourly ; time, 


SEND FOR CATALOQUE. 


STER MACHINE SCREW CO. 


XN 
eR MASS 


4 





Manufacturers of Set, Cap 
and Machine Screws, Studs, etc. 


IMPROVED PATENT PORTABLE 
ROPE HOIST. 


ONE MAN SUFFICIENT. 
Quick lifting, quick lowering. With- 
out touching hand rope, the load may 
be quickly lowered. Can be used for 
long or short lifts; will hold a load at 
any point. 
ENERCY MFC. CO., 
1115 & 1123 S. 16th STREET, - PHILA., PA. 








)c, W. LE COUNT, 


South Norwalk, Conn, 


REDUCED PRICE OF LE COUNT’S 
: NEAVY STEEL. boG | 


vier Screw 


the thre 


s 
Fuil set »f 19 $28 
20 (ext 4 
21 (ext.) 6 
One Small Set of &—by 1-4 inches to 20 inch, - 
One Set of 12—by 1-4in. to2 in. continued by 1-2in. to 4 in. 


i 129} AABaH a 2] 


* This Dog has 


Rn 


6.25 
13 25 





\ BOILER FEEDER BREWERS AIR PUMP 


PUMPING MACHINERY 
FOR ALL PURPOSES. 














Boiler and 
Pump Combined. 


DIANAP 


"FIRE PUMP burt ex Pum 
DIS-IND. SEND FOR CATALOGUE 





AND PRICES. 











HALL DUPLEX STEAM PUMPS. 


Send for New Catalogue. 


HALL STEAM 
91 Liberty St., 


PUMP CO. 


New York. 


Fire Pump. 





No. O. 
GRINDING 
MACHINE, 
FOR 
LIGHT WORK, 
TOOL GRIND- 
ING, ETC. 


AND 
PEDESTAL ON 
WHICH TO 
MOUNT 

ANY OF OUR 
SMALLER 

f GRINDING MA- 
CHINES IN 

| ABSENCE OF 
{ BENCH ORDI- 
NARILY USED, 


TAKES EMERY 
OR CORUNDUM 
WHEEL TO 12 
IN. IN DIAM- 
ETER. 
34”’ ARBOR, 


byes 3NOLS NOINN 


we Mah N78 uyor gg “sseW we "8 Taney Ov 8 88 





15 ASTOR PL. 
NEW YORK, 


iO WEY & SONS, 


PUBLISHERS ef 
SCIENTIFIC AND INDUSTRIAL WORKS. 


Send for Catalogues and Circulars.—Free by mail. 


PARK MFG. CO. 





34 
Beach 
Street, 
Boston, 


Mass. 
The Park Injector, 


EJECTORS anp JET APPARATUS. 


ER ape a aT a A a d 

oo ] corrinateicuton® syracus Whe 2 

Bt titi titi titi tit Rei 
MACHINIST’S SCALES, 


PATENT END GRADUATION. 
We Invite Comparison for Accuracy with all others, 
EVERY SCALE GUARANTEED. SEND FOR LIST. 
COFFIN & LEICHTON, SYRACUSE, N. Y. 


NEW SELF-SETTING PLANE. 


ASK YOUR DEALER FOR IT. 


Sample sent as per Circular. 


fEEO TO BOILER 














Gage tal Co, 





The Armstrong Mfg. Co. 


BRIDCEPORT, CONN. 


Water, GAS And STEAM Fitters Tools. 


STOCKS AND DIES FOR PIPE, BOLTS AND BRASS 
PIPE WRENCHES, PIPE VISES, ETC. 


SEND FOR CATALOGUE. —— 
MONTGOMERY & CO., 


105 FULTOW ST., NEW YORK, 


TOOLS, SUPPLIES ano MAGHINERY 


FOR ALi BRANCHES OF THE MECHANICAL TRADES. 





Illustrated Catalogue (300 pages) mailed on receipt of 


. Sterling Emsry Wheel Co., 


Factory, West Sterling, Mass. 
Office, 17 Dey Street, New York. 
Wheels for Machine Shop 


Work and Tool Grinding 
Superior to all others, 


Send for Catalogue just published. 





ae Our 





Chicago Office, 41 South Canal St., Chicago, Ill 


COILS & BENDS 


Seen cae 





IRON, 
BRASS and 


COPPER 


PIPE. 


1 ALL STYLES. 
THE NATIONAL PIPE BENDING CO., 


82 River Street, NEW HAVEN, CONN. 


WORTHINGTON 
Independent Condenser 


An Economical Addition to Steam 
Engines 


POWER CAINED or 
FUEL SAVED 


BOILER PRESSURE LOWERED 


ESPECIALLY RECOMMENDED FOR 


ELECTRIC LIGHT MILL BOAT 
and PUMPING ENGINES 


HENRY R WORTHINGTON 








NEW YORK 
BOSTON PHILADELPHIA 
CHICAGO ST LOUIS SAN FRANCISCO 



















1% 
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Boilers for Export, or for Use in 


Undeveloped Regions. 
Packed for Transportation on Mule back, in Cases weighing not over 275 lbs. 
Easily erected. Self-contained. No brick work required. 
No rivets, expanded joints, calked seams, or packing. 


HARRISON SAFETY BOILER WORKS. 


GERMANTOWN JUNCTION, PHILADELPHIA, PENNA. 


“STEAM” | THELOWEROMER 


A VALUABLE BOOK FOR EVERY STEAM USEP 
AND ENGINEER. 


PUBLISHED FOR FREE DISTRIBUTION, BY 

THE BABCOCK & WILCOX COMPANY, 
MANUFACTURERS OF 

WATER-TUBE BOILERS, 

107 Hope St., Glasgow. 30 Cortlandt St., N.Y. 


Best System “4 PUNCHES and DIES 


















Over fifty years’ competition has proven 
this system of boiler to be the best in every 
respect. The LOWE BOILER, with all 
ee ments, is the simplest, best wearing 

most economical of any kind of fuel. 





Send for description and histories of Steam 
Boilers and Feed Water Heaters (free) to 


BRIDGEPORT BOILER WORKS, 


BRIDGEPORT, CONN. 


THOS. H. DALLETT & 60. 


1305 Buttonwood Street. 
PHILADELPHIA, PA. 


Portable Drills, 


IRON AND STEEL. 















A Complete Cutting-off Machine, #4.00. 
Larger ones which cut to 2 in. $8.00, 
S. ELLIOTT, Newton, Mass. 


ACHINER 








PorReducing & Potntin Hand Drills, 
aac 4 Aare To phd Wins Boiler Shell Drills, 
For Sachines or information, address Light Drill Presses, 
the manufacturer, Special Machinery. 








SEND FOR CATALOGUE. 


S. W. GOODYEAR, Waterbury, Ct. 
THE WAINWRIGHT 


Corrugated Coil Exhaust Feed-Water Heater. 


26,000 H. P. IN USE. 
MANUFACTURED BY 
THE WAINWRIGHT MANUFACTURING CO., MEDFORD, MASS. 


SEND FOR ILLUSTRATED CIRCULAR. 


EST CHARCOAL IRON STANDARD 


lap-welded BOILER TUBES 


SYRACUSE TUBE CO., SYRACUSE, N. Y. 


Weitmyer Patent Furnace, 


Manufactured and Sold by 


FOUNDRY AND MACHINE DEPARTMENT 


For burning screenings, cheap fuel, etc. 
HARRISBURG, PA, 














iM auananaemmemenaman Portable and Trac- 


Boil. 


Ide Auto. Engines. 
tion Engines. Steam Road Rollers. 
ers of all descriptions. 


TARDWICKE & WAR i, WARE. Buffalo, N.Y. 


Artesian, Salt and Oil Well Pumps, Sucker 
Rods and Deep Well Supplies. 


WROUGHT IRON TUBING AND STEAM PIPE, 


The HOPPED Live—Steamm Fest-Water Purifier, 


Guaranteed to Prevent Scale in Boilers, 
Using any kind of water. Hard Sheet Steel Troughs, Easily 
Cleaned, 

















LATHES A 


Under Westcott’s Patent, 
[ Capacity 
| No. r th , 

, ‘ Ot h “e | 


WESTOOTT CHOGK C0, rwmcrs nvits Steam Engine & FouninyCo, QWETDA, ih 


ufacturers of all kinds 


ND “DRILL 


L ittle Giant Improved. | 


ace holds Oto 4% ine h. 
saees Oo 
Oto %& 





PRESSES, 
PUMPS, 


Accumulators, 


J. A CK S, 
VALVES, 
FITTINGS, 


J ~- Vault Elevators, &o. &e. 


WATSON & STILLMAN, 204-210 East 43d St., N.Y, 








Before you buy a Lathe Chuck, examine me 
merits of ‘* THE SWEETLAND.’’ We do not 
c:aim the earth for It, but simply that itis better 
than any otherChuek onthe market. Ask your 
dealer for it, or write direct to us. We guar. 
antee you satisfaction. What more can we do? 


THE HOGGSON & PETTIS M’F’G. CO., 


Est. 1849. NEW HAVEN, CONN. 


PINION KEY CHUCKS. 


A geared scroll chuck with the pinion on the key 
shaft. It has been used for years by the largest 
electrical and instrument fé wtories inthe U.S. It 
is warranted durable and true. Ask for it at your 
dealer’s. 


THE D.E.WHITON MACHINE CO. 


NEW LONDON, CONN, 








SMOOTH 
INSIDE & OUT, 








BES 


FLOOR SPUREec ws 


SEND FOR LIST OF USERS. 
Evansville Spar Mining Go., Evansville, Ind. 
WANTED TOOL AGENTS *.3hck* 


and West of Penna. Send roc, for Post- 
+ “ Free Outfit. 
JAMES, 98 Lake St., Chicago. 
gh Ed to rE. H. RANDALL & Co.) 


MACHINE TOOLS. 


Special or General, any size, for the manufacture of 
Ordnance Locomotive, Marine ‘and Stationary Engines, 
Ships’ Boilers, &c., supplied to many leading Firms in the 
United States of America. 


Asquith’s Patent Radial Drills 


Unequaled by any in the World. Send specification of re 
a ments, Large Stock of Tools ready for delivery. 


W. ASQUITH, HALIFAX, England. 











THE CAPITOL TOOL CO., 


P. O. Box 729. 


Hartford, Conn. 
MAKERS OF 


SEYMOUR’S PATENT 


Lathe and Planer Tool, 











Without exception the 
best and cheapest 
Tool Made, 

















HOPPES MANUFACTURING co No forged or finished cutters. Will give perfect satisfaction, 
89 Ask your dealers, or send $2.45 and receive one with 4 cutters 
Send for Catalogue D. SPRINGFIELD, OHIO. by return mail. 
HTNING SPECIALLY DESIG st Tumbling Barrels. 
BRACE LIGHI BOR) NG SCRA DRIVING &o guietl Exhau 8 
} SL LL OLS mh) 5) ~ wee 






1 NICKEL PLATED 
ROSEWOOD TRIMMINGS 


' $250.0 AE ae ' 
SAILEY'S. PATENT COPPER CAP FUSIBLE PLUG 


A Cheap Means for Preventing Accidents to Steam Bollers through Low Water. 


The fusible metal is kept from contact with the water, 
thereby avoiding the chemical and mechanical action, which would otherw ise 
prevent it from melting. Capisreadily removable, ‘permitting free inspec- 
tion. 

Highly recommended by the chief Boiler Insurance Companies of Great 
Britain. Over 150,000 sold in Europe since first introduced, with incre asing 
sales. Highly recommended also by the U.S. Board of Supe rvising In- 
spectors of Vessels at Washington, D.C ; by Prof. R. H. Thurston, and 
many other eminent expert engineers, as superior to any now in use, and 
filling all requirements. Highly recommended also by a number of master 
mechanics, 


GEO. VAN WAGENEN, Sole American Licensee and Manufacturer. 











Henderson Bros. 


MANUFACTURERS, 


” WATERBURY, CT. 


SEND FOR CIRCULAR. 





Send for nol EB eS S 
) Hydrostatic Machinery 


PUNCHES, 


TRADE MARK. 


THE HORTON =tally aH 





Senate nae by 


THE E. HORTON & SON CO., 


Windsor Locks, Conn., U.S.A. 
Send for Illustrated Catalogue. 





A NEW CATALOGUE OF 


CUSHMAN CHUCKS 


JUST ISSUED. 
Containing new designs. Sizes and prices sent fr¢ 
on application to the 


CUSHMAN CHUCK CO., 


HARTFORD, CONN. 





PO 3 ead DIE GRINDER, 


For grinding punch+ 
and dies, such as are use: 
in making bolts, rivets 
screws anda large variety 

of square or. circula: 
pieces requiring one or 
more finished face: 
Works equally well on 
hard steel, chilled iron or 
softer metals. Can be ar 
ranged to grind convex 
concave or flat surfaces 

Work can be ground t« 
% any desired thic kness 
or several piece 
ground to sam¢ 
thickness. 

Write for Circu 
lar. 


ee Springfield 
= Blue a Emery Wheel Co. 


SPRINGFIELD, MASS 


CHAS. A. SCHIEREN & CO., 


MANUFACTURERS AND TANNERS OF 


OAK TANNED LEATHER BELTING, 


AND LACE LEATHER. 


New York 




















BRANCHES: 
Boston, 


—-44i_ Philadelphia, 








, Chicago. 
PUMP 


Centrifugal Works. 
IRVIN VAN WIE, Prop. 
SYRACUSE, N. Y. 
Vertical, Horizontal 


and Suction peupe. 


Cc apac ity 100 to 40,000 
ya's. per minute, Sand 
-uMping Outfits a 
Specialty. 








FINISHED 


HEXAGON NUTS, 


ACCURATE to GAUGE. 
Mrders Promptly Filled. 


TRUMP BROS. MCH CO., 


WILMINGTON, - - DELAWARE. 











For Straight, Cu 
(Comcave or 


for Linke, Wedges, Keys, etc. 


Mechanics, 





<a" Mlustrated Pamphiets on Application. 233 West Street, New York City, 


GREENWOOD’S UNIVERSAL PLANER CHUCK. 


Convex), 
or Angle Work Used on 
any Planer with Cross-Feed 
Indispen- 
sable for Locomotive Builders and Master 


PEDRICK & AYER. 1025 Hamilton St., Philadelphia, 


rved 





Pa, tx : 
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MORSE TWIST DRILL AND MACHINE COMPANY, New Bedford, mass. | 


Manufacturers cf -Morse Patent Straight-Lip Increase Twist Drills. 





solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 


DRILLING MACHINES. | NemeOnenearrcrraar 


ALL STYLES WITH a a : 

DEMAND THIS\PUMP 

Latest Designs and Improvements+ OF YOUR 
For cuts and prices address, DEALER 


BICKFORD ORILL 00., 


Cincinnati, ‘0. 





“COMPLETE STEAM PuMP 


OR WRITE 
TO US FOR PRICES.: 
Van DuZEN’S PATENT 


NW/N\ ID 1U)4 = io GE a 


SOLE MAKERS 
INCINNATI, ——— 











Manufacturers of 
Iron and Brass 
Working 


MACHINERY 


2 140 & 142 E. Sixth St., 
Near Culvert, 


Y CINCINNATI, 0. 


BAKER’S ' COMMON 
SENSE OIL FILTER. 


Is the most Simple, Neat, 
Ornamental, Effective, 
Complete and Convenient 
OIL FILTER in the Mar- 
ket. The whole pe 
is visible, and any ordinary 
man can operate it success- 
fully. It will pay for itself the 
first year, if a little pains is taken 
to catch the waste oil from your 
Engine, Dynamo, Shafting, etc., 
etc. Manufactured and for sale 
by CHAS. F. BAK 
223 Third Ave., SE. MINNEAPOLIS, MINN 


aI CLUTCHES 


For all Purposes. 


W. OESTERLEIN, 127 w. 24 sr, 


CINCINNATI, OHIO. 


A BEVEL GEARS, 


Cut Theoretically Correct. 
For particulars and estimates apply to 


HUGO BILGRAM, 











Send for 
jelreulars and 








Bend wilting Lathes, Hand pe tates, Foot Pie P ht Drills, 
la WELL 
MOORE. ti Ean 1 + 3 Sane 


wooD- WORKING MACHINERY 


For Planing Mills, Furni 
ture, Chair and ‘Cabinet 
Factories, Cabinet Works 
and General Wood-W ork 
ing. Send Stamp for ll 
lustrated Catalogue to 


Rollstone Machine Co. 
45 WATER ST., 
Fitchburg, Mass 
VOLNEY W. MASON & CO., 
Friction Pulleys, Clutches and Elevators. 
PROVIDENCE, R. I. 


1 ES. S Ob 
i HU 


























oe 


cH Fie I 






Machinist [! 
Machinist, apace Me 
BREHMER BROS. Raipse! 





440N. 12thSt., Philadelphia, Pa. 








1 SLORY Sts 


Manufacturers of 


Pine Gutting & Threading Machines 


For Pipe, Mill and Steam Fitters’ Use. 


TAPPING MACHINES, 


For Steam Fitting, also 


Steam and Gas Fitters’ Hand Tools. 


SEND FOR CIRCULAR. YONKERS, N. Y. 














SEND FOR PHOTO OF OUR NEW AND IMPROVED 


17 inch ENGINE LATHE, 
COMPOUND REST AND TAPER ATTACHMENT. 
HIGHEST GRADE OF WOREMANSHIP, 


THE MULLER MACHINE TOOL CoO., 
8TH and EVANS STREETS, CINCINNATI, OHIO. 


L. W. Pond Machine Co. 


Manufacturers of and 
Dealers in 


Iron Working Machinery. 


_lmprow ed Iron 
.ners a spe- ‘ 
cialty. Feed, pat- . 
ented Feb.9, 1886. 
Belt Shifter, pat- 
ented Nov. 2, 1886, 
140 Union St., ; 
Worcester, udm 


Mass, 










- 




















-—1 +a ||New Haven Manf’g Co. 


L. s. STARRETT, 


" Manufacturer of 
‘|FINE TOOLS, 


ATHOL, MASS. 


SEND FOR FULL LIST. 
FF tanunlahubeinlalnhnlulultPluslrltstuhs 


i t Walia 








DIXON’S 


| SILICA GRAPHITE 
— BOILER-FRONT AND SMOKE-STACK 


PAINT, 


WILL LAST FOR YEARS. 
Joseph Dixon Crucible Co. 


JERSEY CITY, N. J. 
































——THE—— 
Powell Planer Co. 
Manfrs, IRON PLANES, 
WORCESTER, MASS, 








So \\\ AM i@lay 
ars CART IPTION o. « 








fala: 
STEEL WIRE Olray Derr SBRINGS Nin 


IRON-WORKING MACHINERY. 




















- ae, ONE a Naval Size 10x°4x 
eB gftesg Ss | MEMAHON & COMPANY, 
<— 3 Electrical Architects. p lete pocket MANUPACTURERS OF 
9<8E Mining. — Builders. 00k, Log. 
et OE aranlic Mechanics. sines ard 
@ = q) Hydraulic. Assayers tangents. 
a Oo Heating. Ahhountate pao 
m= ST conitary Chemists. Will be 
== Military. Scientists. mailed on re 
° shed Students. ceipt of 75cts. 











R. ©. SMITH, No. 1 Broadway, N. Y. ss 
Machinists’ Tools, 















Oho Excraven sewaan Bits omnes ee 
oY atent Friction Pulleys. 
ENGRAVER MATT INERT REET) wood Water St., — tates, 
WORCESTER. MASS. 








ee EE 





Sree) URES ye = 


BuFravo FORGE co. 
BUFFALO, N.Y. 














1 = CTs. 
ASHLAND, Ky., JUNE 1, 1888. 


THE G. A. Gray Co., 


CINCINNATI, OHIO. 


DrAR StkS:—We take pleasure in stating that the plane: 


. bought from you in 1884 has given us entire 







“ satisfaction. Yours truly, 
NORTON IRON WORKS, 
D. B. Meacuam, V. 





P 







Catalogue, prices and photos sent upon application. 
rn _ 4 

DHE G.A.GRAY CoO. 
477, 479 & 481 SYCAMORE ST., CINCINNATI, OHIO. 
A very nice display of our tools can now be seen at the 


CINCINNATI CENTENNIAL EXPOSITION. 








# 


QUICK ACTION VISES. 


U. BAIRD MACHINERY CO. 


PITTSBURGH, PA. 








CONN. 
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SUPPLIES @e |e 
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Makers’ of | 2 
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MX > = 
Boiler ons ok 
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DELAFIELD’S PAT. SAW CLAMP 


SIPS ACHE 


FOR HAND AND POWER, 
6’, 8’ and 10" Stroke. 


Adapted to All Classes of Work 
to their Capacity. 





With Saw for Cutting Metals. Saves all the broken hack- 
piw blades. In use over two yearsinall pare of the country. 
The new Clamps have the edges beveled that hold the saw. 
Free by mail for 60 cents. Extra blades, 1-2 in. wide, 7c. each, 
'0c, per dozen; 1 in. wide, Stubs, 35e. each, Free by mail, 


NOROTON MFC. WORKS, NOROTON. CONN. 


Circulars Furnished, 


BOYNTON & PLUMMER, 


WORCESTER, MASS. 


ECONOMICAL STEAM BOILERS 


A SPECIALTY. 


sex ro® Pond Engineering Co, ** ae" 











BORING AND 


LATHES PLANERS DRILL PRESSES 
F.P,MICHEL ROCHESTER N.Y. 











GAGE MACHINE WORKS, 
Waterford, N.Y. 


Manuf’r’s of 


' FOX, TURRET 
















DP. BLAISDELL & CO. AxD 
4 Manufacturers of Ll oad | Speed Lathes 
a) ie - AND 
Machinists’ Tools, ag = 2 Brass Finishers 
WORCESTER, MASS. : TOOLS. 












EVIDENCE NOT TO BE DESPISED. 


That our Reducing Valve has merits lies in the fact that one 









Steam Car Heating Company, after trying all other valves, have 


.~ bought during the past seven months 300 of our valves, which are 


now used on the leading railroads. 


al MASON RECULATOR CO., Boston. 
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WILLIAM SELLERS & CoO., Incorporated. 


PHILADELPHIA, PA. 


BUILDERS OF 


MACHINE TOOLS FOR WORKING IRON AND STEEL, 


Improved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BRIDGES. 
High Speed Power Traveling Cranes and Hand or Power Swing 
Cranes, Shafting, Pulleys, Hangers, &c., for transmission of 
power. Improved Self-Adjusting Injector of 1876. 
Self-Acting Injector of 1887. Fixed-Nozzle Auto- 
matic Injector of 1885. 


INJECTORS for ALL CONDITIONS of LOCOMOTIVE and STATIONARY: SERVICE. 


Tan Aura GL 


Double, Single, Angle 
Bar, Gang, Horizontal, a- 
_ ) ) 
si cil’ 


Twin, Boiler, Spacing 
Gate. Multiple, Belt and 
wl il 





Steam-Driven 


Punches and Shears, 


Over 300 Sizes. 
ALSO 
Power Cushioned Hammer, 


Send for New Catalogue 





All GENUINE 
panes & MANUFACTURES 
R OUR 


BEA 
REG TRADE MARKS 


ay kok) 3 ke) -C-3,. 4°) F433 


INGOTS, CASTINGS & MANUFACTURES. 


THE PHOSPHOR BRONZE SMELTING CO. LIMITED 
512 ARCH ST. PHILADELPHIA PA.U.S.A. 


ORIGINAL MANUFACTURERS OF PHOSPHOR- 
»| BRONZE IN THE UNITED STATES AND OWNERS 
OF THE U.S .PATENTS. 


4) pos ») 
Phosphordbronge 





THE BECKETT & MCDOWELL MFc. Co., 
ARLINCTON, N. J. S. A. Becwett, Gen’. Manacer 
IRON FOUNDERS AND MACHINISTS, 
MANUFACTURERS OF 
STEAM ENGINES AND GENERAL MACHINERY. SPECIALTIES : ORE-CRUSHING 
MACHINERY, STAMP MILLS AND MINING HOISTS. 
Having Extensive Foundry Capacity, we are prepared to contract for 
regular supply of Machinery Castings. 


PURE CARBON BRONZE. 


Heavy Journal Bearings our Specialty. 
Specially adapted for use on Steam Engines, 
Heavy Machinery, Locomotives, &e. 
Look for brand, “ Pure Carbon Bronze.’’ 


CARBON BRONZE CO., 


SOLE MANUFACTURERS, 
38 WATER STREET, PITTSBURGH, PA. 


FORGING AND WELDING BY PETROLEUM AIR BLAST FIRES. 


GREAT ECONOMY OVWER COAL. SCALING AVOIDED. 


Wear of DIES lessened, and better work 
Insurance not increased. No ASHES or CLINK 
Continuous fire the whole day. Correspondence ‘solicited. 


“fH AERATED FUEL CO., - Springfield, Mass. 


J. H. BULLARD, Gen’l Manager. 
| ALDEN SPEARE’S SONS & CO., Boston, Mass., 
: Agents for Eastern part of New England. 


SU HARRIS & COWDERY, Ashtabula, Ohio, Agents for Ohio. 








podaced. 





From 1-4 TO 15,000 lbs. WEIGHT. 

True to Pattern, sound, solid, free from blow-holes and of un- 
equaled strength. 

Stronger and more durable than iron forgings in any position or 
for any service whatever. 

40,000 CRANK SHAFTS and 30,000 GEAR WHEELS of this 
now running prove this. 

Cross-Heads, Rockers, Piston-Heads, etc., for Locomotives 

STEEL CASTINGS of ev ery description. 
Send for Circulars and Prices to 


CHESTER STEEL CASTINGS CO., 


Works, Chester, Pa. Office 407 Library St., Philadelphia, Pa. 


THE OPEN sae IRON PLANERS. 


Unexcelled for Accuracy 
Efticiency,and general Adapt 
ability in the performance of 
the Regular and Large class 
of work. 


An Invaluable Acquisi- 
ticn to every Machine 
Shop. 


a Phototypes, prices, etc. 
de on application to 


Detrick & 
Harvey, 


Manufacturers, 


BALTIMORE?» 
MD. 


steel 


CASTINGS 


*END for Illustrated Price List of Fine Tools, 
manufactured by Standard Tool Co., Athol, Mass. 





Any Tool we make will be sent by mail or express to 
any address, all charges prepaid, on receipt of price 


OSGOOD DREDGE 00., Albany, N. Y. 
RALPH R, OSGOOD, Pres. JAMES H. BLESSING, Vice-Pres. 
JOHN K. HOWE, Secretary and Treasurer, 
MANUFACTURERS OF 


Dredges, Excavators, Ditching Machines, Derricks, etc, 
Prone rt 








SIMONDS ROLLING MACHINE CoO., 
MANUFACTURERS OF ROLLED FORGED SPECIALTIES, 


—— \* STEEL BALLS 


For Anti-Friction Bearings, of 

Best Cast Steel, Hardened, 
\\ Ground and Burnished, from 
) 3-16 in, to 2 in, diameter. 

In quality and density of metal, in uni 
formity of temper, and in accuracy and 
nicety of finish warranted unequaled, 

SAMPLES AND PRICES ON APPLICATION, 

SIMONDS ROLLING MACHINE CO., Fitchburg, Mass. 





Combined Steam Exc: avator t soe Der TTIC ck Car. 


|BEMENT, MILES & €0. 


eel PR 6 ako hgh PA. 
BUILDERS OF 


METAL-WORKING MACHINE TOOLS, 


FOR 
RAILROAD SHOPS, 
LOCOMOTIVE AND CAR BUILDERS, 
MACHINE SHOPS, ROLLING MILLS, 
STEAM FORGES, SHIP YARDS, 
BOILER SHOPS, BRIDGE 
WORKS, ETC. 


RICE AUTOMATIC CUT-OFF ENGINE. 


Self-Contained, Sensitive Governo,, 
ala Balanced Valve. High Speed. 
“ene Stationary Oilers. Best Econom, 





Gold Medal C: Cincinnati: Exposition, 1884, 


THE JOHN T. NOYE MFG. CO., 


BUFFALO, N. Y. 


i MASNERY (0, 


CLEVELAND, OHIOs 
Manufacturers of 
ee A CWwLES 9? 


Single «Automatic Boltcutters, 


2 Cutting from 3-8 in. to 6in. diameter. 
——~ Also Separate Headsand Dies, 
th: » Send for Catalogues and Discounts. 
; well & Moore, New York, 


Agents, Manning, Maxwell 


BALL AUTOMATIC CUT-OFF ENGINES. 


Che characteristics of these Engines are Beauty of Design, Superior Finish, Limited feet in Spac 
required, Economy of Fuel, Perfection of Regulation. 


CHARLES R. VINCENT & CO.,, 


NEW YORK SELLING OFFICE 
15 CORTLANDT STREET. 


BERKEFELD’S FOSSIL MEAL COMPOSITION. 
THE BEST 
Non-Conducting Covering for 
Steam Pipe and Boilers. 


The only genuine Fossil Meal. Sold 
in bags of 110 lbs. each. Beware of 
imitations. Send for circulars. 


Fossil Meal Co., 48 Cedar St, N. Y. 


A. GIESE, Sole Proprietor. 


R<+ Chucks, Drills, Reamers, Screw-Plates, &, 


RAILROAD SUPPLIES. 
+ NEW CATALOCUE NOW READY. * 


PALMER, CUNNINGHAM & CO., L’d. 


607 MARKET ST., PHILADELPHIA, PA. 
POSITIVE PRESSURE OR BLAST BLOWER. 


1. They are Cheaper than any other. 
2. They are Equal in € apes to larger ones of other makes. 
. Very Little Power is required to run them. 
- Exceedingly Simple in Construction. 
- Give a Positive Blast, and will drive air through the smallest aperture. 
For Blow Pipe or Furnace they have no equal. 
MANUFACTURED BY 


GESSW EIN MACHINE Co. 
OFFICE, 39 JOHN STREET, NEW YORK. 


FOIrTION CLUTCH PULLEYS anw 


CUT-OFF COUPLINGS 
JAS. HUNTER & SON, 
PRICKS PAT! DROP PRESS: 
BEECHER & PECK. CONN. 
OF IRON 


North Adams, Mass. 
DROP FORGINGS ca sree 


PATENT UNIVERSAL SCREW-CUTTING CENTEB 
BEECHER & PECK, NEW HAVEN CONN. 


wre & co., TWIST DRILL GAUGE. 
SENSITIVE DRILLS. 


J. WYKE &CO., 
Fine Machinists’ Tools, -E. Boston, Mase—-Send for Circular. 
NEW STYLES, 
GREAT IMPROVEMENTS, 


PATENTED GANG DRILLS. [ N iy N t 
Two, Three and Four Spindles, cd 


1 to 100 Horse Power. 


The Korting 
Gas Engine 
is placed upon 
its merits and 
under full guar- 
antee to every 
purchaser. 





PAT. DEC, 6, 188° 
PAT. DEG. 4, 128: 
PAT. AU ¢ 








4 
W. 





OOS | 




















The spindles in the ‘se drills are driven with 
asingle belt made endless, no lacing, and 
tightener pulleys fo wr adjusting tension pro 
vided. No more trouble from slack belts, 
slippage, uneven motion from lac ings or 
time lost ts aking up belts. 

ALWAYS READY FOR USE 
and superior to any multiple spindle drill 
made for drilling from .004 to 3-8 inch holes. 

SINGLE SPINDLE Drills improved, Over 
300 in use. Send for catalogue, 


. DWIGHT SLATE MACHINE CO. 


HARTFORD, CONN, 
OUR 


sew GATALOGUE OF TOOLS 


And Supplies sent free to any address = receipt of Ten 


Chas, A strelinger Coe Detroit, Mich 


OIL ENGINES. 


For Printers, Steam Yachts, 
pumping water, sawing wood, 
making ice-cream, ‘" agpenters, 





CATALOGUES on 
APPLICATION. 


KORTING Ga. 
ENGINE OD, 


LIMITED. 


60 BARCLAY STREET 





Mechanics. 1to5 Fuel, 
Kerosene. No dust. Auto. 
matic in fuel and water sup 
Rly. Illustrated Cotelogee 

ee. Mention AMERICAN Ma- 
CHINIST. 








SHIPMAN ENGINE CO., 


92 Pearl St., Boston, Mass. NEW YORK. 
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NEW Bly BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


in Use, Over 1,000. 


S58 AGENTS : WI 


25 to 1,c00o H. P. 


These engines are the combined result of long ex- 
perience with automatic cut-off regulation, and most 
careful revision of all details. They are designed and 
constructed for heavy and continuous duty at medium 
or high rutative speeds. Highest attainable Economy 
in Steam Consumption and superior regulation guar- 
anteed. Self-contained Automatic Cut-off Engines 
12 to 100 H.P. for driving Dynamo Machines a specialty. 
Iilustrated Circulars, with various data as to practical 
Steam Engine Construction and performance, free by 
mail. Address, BUCKEYE ENGINE CO., Salem, Ohio. 


~ SIMPSON 301 TELEPHONE BUILDING, | N. W. ROBINSON, 154 Washington St., Chicago, Ill. 
y 18 CORTLANDT STRERT, N. Y.{ ROBINSON & CARY, St Paul, Minn. 


KENSINGTON ENCINE WORKS, 
Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland and Virginia. 


LIMITED, PHILADELPHIA. 





ELESSING'S W ATER CIRCULATOR »° PURIFIER 





Guaranteed to Absolutely Prevent Forma- 
tion of Scale in Steam Boilers, 


Automatically takes water from the boiler, 
filters, it, and returns it in pure condition, 
thus removing scale-making impurities from 
the water, and maintaining a free and steady 
circulation. Combines the well-known 
Albany Steam Trap with a Filter of novel 
construction, which has no rival in point of 
simplicity, facility for cleaning, and assurance 
against c logging of sand valve. 

Send also for Circulars of Albany Steam 
Traps, Blessing’s Renewable-Seat Stop and 
Check Valves, Pump Governors, Water Circu- 
lators and Purifiers, etc. 


Albany Steam Trap Go., azsaxy, x.r. 








“OTTO” GAS ENGINE WORKS. 


SCHLEICHER, SCHUMM & CO., 
33d & Walnut Streets, 


Philadelphia. Chicago. 


New York Agency, 18 Vesey St. 


OVER 25,000 
ENGINES SOLD. 


S HORIZONTAL 


**Otto’’ Gas Engines. 


VERTICAL 


**Otto’’ Gas Engines. 


TWIN CYLINDER 
Otto’? Gas Engines. 
COMBINED 
“OTTO” GAS ENGINES AND PUMPS. 


“OTTO” GAS ENGINES AND DYNAMOS, 


Consume 25 to 75 Per Cent. Less Gas than ANY 
other Gas Engine doing the same work. 


130 Washington Street, 


WILSON’S 
SPEED CONTROLLER, 


As attached to the Gover- 
nor of a Corliss Engine, 
made only by 


Remington Machine Co., 
~ BUILDERS OF 
CORLISS ENGINES, 
BOILER MAKERS AND 
BRASS FOUNDERS. 


Wilmington, Del. 


VALUABLE PATENT 


FOR SALE. 

A rare opportunity for agood business man with 
ample capital to engage in the manufacture of a 
staple article, which has already proven its me rits 
This will bear the closest investigation. Address 

R. M. FULTON, Room 23 Ger. 
Bank Building, St, Paul, Minn. 





Am, 











Russell & Co. 


MASSILLON, OHIO, 
BUILDERS OF 


Automatic ENGINES 


BOILERS, ETC. 


Complete Power Plants Furnished 
and Erected. 


Sgyxp ror CaTALocug. 





‘The Best Engine gy aac for Heavy Work. 
WILLIAM TOD & CO., 


Youngstown, Ohio. 


IMPORTANT | 


We are now placing on the 
market 17”, 24”, and 27” Engine 
Lathes, same design and construc- 
tion as our celebrated 19” and 21” 
Lathes. 

We shall produce them in large 
lots, in order that we may be able 
to offer them at the popular prices 








MACHINERY ON WAND. 


Bridgeport, 
ew Haven, 
Ames, 
Powell, 
Powell, 


16 in.x42 in, 
2in x4 ft. 
20 in.x5 ft o 
2inxdjand6ft. “ 
24 in. x6 


in.x8 ft. 
37 in.x8 ft, Fite hburg, 
3s in.xl4ft we Enterprise 

in. x12 ft. » G. W.& Ww. Screw, 
lin.x4 ft. Engine Lathe, Prentice, 
l2 in. x6 ft. yee oung, 

3 in.x6 ft. Ames 
4 in.x6 ft. Blaisdell, 

tin.x7 ft. Bogart, 
tin.x6 ft * Gap Bed, 'S. M. 

in. x6 and 8 ft. ™ Porter, 
isin x6 ft Ames, 

in x6 and8 ft. Blaisdell, 
620 in. x6-8-10 & 12 ft. Bridgeport, 
‘in. x8-10-12 ft. 
‘)in.x8-10-14ft. 

/in. any length Bed ” 
2in.xl2 ft 

sim. x8-10-12 & 141-2 “* 
sin xl2 ft. ” 
4in.x'4 & 20 ft. 
Sin.x14 ft. ” 
Hin, Drill 

}-24- 25-28 inch Drills 

25-28 32inch “ . 

5 ft Arm Universal Radial Drill, oA 
No. land 3 Universal Miller, Brown & Sharpe, “ 
No, 1-2 and 6 Plain “ = 
No. 1 Universal Grinder, 
Die Sinker, No, 2, 


Cold Rolled Shafting in Stock. 
for list. Write for what is wanted. 


E. P. BULLARD, 


Planer, 

“ fair. 
good 
new. 


good, 
cheap 
good 


“ 
“ 


& Co., “ 


“ 


Al 


“ 


Different Makes, 
Different Makes, 
Bridgeport, 
Niles, 

Bridge port, 
Wright, 

Ames 

Fifield, 

Davis, 

Blaisdell, 


“ “ 


“ 


“ 


i) 
“ “ 


P. & Ww. 


62 COLLEGE PLACE & 72 WARREN ST.. N.Y, 


new, 


“ each Atherton, Powell & H. & P new. 
good, 


new. 
“ 


new. 
“ 


heavy. 

new, 

new. 
rr 


good, 


Send 


that induced the unprecedented 
sale of our 19” and 21” Lathes. 
Weight of 24” with 10 ft. bed, 


5200 Ibs. 


Weight of 27” with 10 ft. bed, 
6500 Ibs. 


We furnish, without extra 
charge, Taper Attachment, Com- 
pound Rest, Automatic Stop for 
Carriage, Pulley Rest, Etc., in ad- 
dition to regular attachments. 


WRITE FOR PRICES, WITH CUTS 
AND DESCRIPTIONS. 


LODGE, DAVIS & C0. 


MANUFACTURERS 


Machine Tools, 
169, 461, 163 and 165 EGGLESTON AYE., 
136, 138, 146, 148, 160, 162, 1548. 6th St 


CINCINNATI, OHIO. 
(ee our advertisement on last pace.) 
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STEAM ENGINES 
Fu vAnte?” 
CONTRACTS TAKE 


OSE icr 
KE 'o0 


“@ ee <) ; 





ne 


SP SoRt [SSs 8. 
RE NGI ia 
High Prea: Ur 
ondensingy? Gmpor,. 
TUBULAR BOILERS ’ 
GEO-A-BARNARD 


*AGENE - 





Eclipse Corliss Engine. 


FRICK COMPANY, Builders 


WAYNESBORO, PA. 





NON-CONDENSING, 
CONDENSING © COMPOUND. 


40 TO 1,000 H.P. 


Send for ‘Circulars. 


E. P. HAMPSON & CO., 
36 CORTLANDT ST., 
NEW YORK, 
Sole Eastern Agents, 
JOHN J. METZCER, 


69S. Clinton St., Chicago, 
WESTERN ACENT. 


A GENUINE “CORLISS.” 





PAYNE Hct SPEED (CORLISS ]+ NGINE. 


SHAFT GOVERNOR COMBINED WITH CORLISS WRIST-PLATE. 





SSS == = —— 
ee — 


Economy of Fuel & Regulation equal to anything in use. 


B.W. PAYNE & SONS, 


ELMIRA, N.Y. 
45 Dey St., New York. 


Hill, 


Boston, Mass. 


Clarke & Co., 


10 S. Canal St., Chicago, III. 





JOHN McLAREN, 


-———-— BUILDER OF = 


CORLISS 
Engines, 


AIR 
Compressors 


and 





STEARNS MP’ G COMPANY, 
ERIE, PA. 
ENGINES from 15 to 400 Horse Power. 


Boilers of Steel and Iron supplied to the trade 
or the user, Send for Catalogues. 


SAW MILLS and GENERAL MACHINERY. 
Works at Erie, Pa, 
New York Store, 46 Cortlandt Street, 
BARNHURST & DURLIN, Managers. 


The Almond Coupling 


A NEW quarter turn 
motion to replace 

= quarter turn belts and bevel 
gears. 








T. R. ALMOND, MFR., 
83 and 85 Washington Street, 
BROOKLYN, N. Y¥. 


NoiIsSr. spss. 


7 BOILERS. 


American Standard Gauge & Tool Works, Wilmington, Del. 


Makers of Implements for Standard Measurements. 


in 


Use. Flat Bar Gauge. 


Crescent Gauge. JAS. A. TAYLOR & CO, 


1888 


CATALOGUE 


ILLUSTRATING 


MACHINERY 


Working 





For and Cutting Iron, Brass 


and Steel, 


IS NOW READY. 


Contains 420 Pages, 200 fire Wood 
Cuts, nearly all new and made specially 


for this book. 
PRICE EACH, $5.00. 


also to owners of 


over 


(Copies will be sent, without expense, 


all our customers, and 


machine shops, who may apply for them.) 


HILL, CLARKE & CO. 


156 OLIVER STREET, 
BOSTON, MASS. 
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PRICES REDUCED. 


THE ORIGINAL, 


Seo (Universal Milling Machines 





ea 


tke Ta 


MADE BY THE 


BROWN & SHARPE MFG. CO., 


1 Providence, R. I., 
CF) oh Are kept in stock and sold at favorable prices, com- 
ae pared with any of their IMITATIONS. By making 
these Machines in large numbers, with expensive 
special tools, much greater accuracy has been at- 
tained than can be reached by the usual methods of 
manufacture. Thé importance of the greatest attain- 
able accuracy in TOOL-MAKING MACHINES 
will be appreciated by Machinists. 
Correspondence Solicited. Catalogue Mailed on Application. 
WESTERN AGENT, 


S. A. SMITH, 


No. 1 Universal Milling Machine. 23 South Canal Street, Chicago, IIl. 





Duplex Steam Pumps 


WATER WORKS MACHINERY. 


COPYRIGHT 1863 By = ™ 


CORDON & MAXWELL CO 


THE GORDON & MAXWELL Co. 


HAMILTON, OHIO. 





BRANCH HOUSES: 
NEW YORK, 96 Liberty Street. 
PHILADELPHIA, 705 Arch Street. 
CHICAGO, 96 Lake Street. 








| ). THE YALE & TOWNE MFG CO, 
e N= . ____ __STAMFCRD CONN 
. = > — NEWYORK. GHIGAGO PHILA.ROSTON_ ~ 


IN FTA TION 


AN ACKNOWLEDCMENT OF SUPERIORITY. 

The best evidence that the JENKINS BROS. VALVES, JENKINS STANDARD PACKING, and JENKINS DISCS have ex- 
traordinary merit, and are held in high esteem by the public, is that they are being IMITATED and COUNTERFEITED. Theimi- 
tations resemble the original in appearance only ; they lack the general excellence of the genuine. Our friends and cus- 
tomers will sustain usin our endeavor to manufacture the best goods, by not accepting any goods unless stamped as 
above. This notice has become necessary by the fraudulent use of our name, and to protect the public from being deceived 

by unprincipled parties placing imitations on the market. 


JENKINS BROS, 71 John Street, N. Y.; 105 Milk Street, Boston; 2 North Fifth Street, Phila.; 54 Dearborn Street, Chicago. 


ENCINE LATHES, SHAPERS & DRILLS 













15°" 20°’ 26’ 932” 
Shapers. 







17” 19" 21°’ 94’° 27°" 
Engine Lathe:. 


20" 24" Upright Drills. 


, 25" 28°" 82°’ 40" 
B. G. P. F, Drills. 


2o-INCH BACK GEARE 


AND POWER FEED DRILL 







CINCINNATI, OHIO. 
Send for Prices. it will pay you. 





(See *“Tmvortant ’ Notice of Engine Lathes on nage 15.) 


EE. CARVIN & Co., 
GOULD & EBERHARDT, Machinists § Iron Workers’ Tools, 





Near Market St. Depot, 
NEWARK,N. J. 


EBERHARDT’S 


PATENT 


DRILL PRESS. 


Universal Milling Machine. 


EBERHARDT’S 


Patent 


GEAR CUTTER. 


Sizes, 18°, 25", 36°, | Lathes, Planers, Milling Machines and Drills. 

50", GO’, 84’, Special Tools for all kinds of manufacturing to 
order. Gear and Rack Cutting, Milling and Index 
Drilling to order. 


Nos. (39 to 143 CENTRE ST.,NEW YORK. 





GEAR AND RACK CUTTING TO ORDER, 





——. 
— 


THE PRATT & WHITNEY CO,, 


HARTFORD, CONN., 
Have reduced the Selling Prices 


—oFr— 


1 Machine Screw Taps & Combination Lathe Chucks 


Send Specifications and ask for Terms. 


WESTERN BRANCE: 
100 W. Washington St.. Chicago, is, 


THE BILLINGS AND SPENCER COMPANY, 


HARTFORD,CONN. 


MANUFACTURERS OF 
PURE COPPER COMMUTATOR BARS 


FOR ELECTRIC MOTORS OR GENERATORS: \ 
STEEL COMMUTATOR RINGSANDNUTS, 
STEEL WRENCHES AND EYE BOLTS. 


Shi 
DROP FORGINGS OF COPPER,IRON AND STEEL OF ALL DESCRIPTIONS. 
TS 


WARNER & SWASEY,| yg REMOV ALS oy) 


Formerly of Worcester, Mass. 

The new shops of this company are located at 
Plainfield, N. J., forty minutes’ ride from New York 
city on the line of the Central Railroad of N. J., and 
consist of the following: 

A machine shop 500’ long by 100’ wide; a foundry 
250’ long by 90’ wide; also commodious buildings 
for the storage of sand, coal, coke and pig iron; 
ample and convenient wash rooms for the men; fire- 
proof two story pattern storage; blacksmith shop; 
engine and boiler houses. These buildings are de- 
tached from the machine shop and foundry. There 
is an elevated railroad for the convenient distribu- 
tion of raw materials, and railroad running 
< through the machine shop for 1ipping. The whole 

k plant is su aon with the incandescent system of 
For TRON and BRASS WORK. electric lighting. 
The machine shop and foundry have overhead 
a  aeene, traveling cranes nw al through their entire 
lengths; also light traveling cranes, which serve 
every tool, and a number of jib cranes in the foun- 
dry and scratch rooms. The foundry has capacity 
for making the heaviest class of castings. 

1 our tools are expressly designed for the 
economical manufacture of heavy machinery for 
railroad and general machine shop equipment, from 
new patterns of the latest and best designs. 


SALESROOM and OFFICE, 111 & 113 Liberty St., N. Y. City 
NEW SHOPS, Plainfield, N. J. 
























ENGINE LATHES 
on application. 


Lowell, Mass., U. S. A. 


GEO. W., FIFTELD, 
FROM 16 to 48 IN. SWING. 


Cuts, Photographs and Prices furnished 








Gear Wheels and Gear Cutting.—I make ¢ to 
order, or cut teeth on g blanks seat to me. Of all kinds. Of 


pe sizes to six ft. dm. Small orders or large ones. Fine g or 
cheap g. Small cast g. Ready made brass g by mail at low 
prices. Bevel g with pertect plaued teeth. Hand Book on J. M. ALLEN, PRESIDENT. 


€, $1. Facilities complete. Terms reasonable. Send for cat. 


Gro. B. GRANT, 66 Beverly St., Boston, Mass. W. B. FRANKLIN, Vior-PRESIDENT. 


KEY-SEATING MACHINES J. B. Prrox. Szoretsry. 


20 in. Drills a Specialty. 


Our 20 in. Drill is a heavy sub- 
stantial tool, made for service, has 


steei shafts and spindle. Gears and L n d | 
racks cut from the solid, and have all at es an aners 
modern improvements, are made by 


special machinery, and sold very low. FOR ALL PURPOSES, 


will'tave chowhinadas'ucrenas | The G. A. Gray Co., 


first cost; no shop can afford to do 





















pe without one. We have now ready for | 477, 479 & 481 Sycamore, cor. Webster. Cincinnati, Obio. 
ou prompt shipment, both Key-Seat Ma- 
= ae be pend Drills. Send for Photo. | Photographs and prices sent upon application. 
isi" W. P. DAVIS, North Bloomfield, N. ¥. SEE ADVERTISEMENT, PAGE 13. 








PRATT & LETCHWORTS. 
PROPRIETORS 
Buffalo Steel Foundry, 
é BUFFALO, N. Y. 


PUNCHING PRESSES, DIES, 
SHEET METAL GOODS, ""°" £2°"™* DROP HAMMERS. 
STILES & PARKER PRESS CO. 


MIDDLETOWN, CONN. 
Branch Office end Factory 203, 205 and 207 CENTRE STREET, NEw YORE. 











Tusine 











